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Following operation of a ramp-metering control system 
for more than three years and a dynamic Freeway Corridor 
Route guidance system for one year, 2,824 responses to 
a questionnaire handed out at metered ramps were analyzed 
for comprehension, behavior and attitudes toward the systems. 
A similar questionnaire study had been made during 1969 
shortly after the installation of the first stage of tlne 
dynamic route guidance system. Although there were a inumber 
of problems associated with the experiment, notably hardware 
reliability difficulties, it is believed that the Lack of a 
strong positive response by motorists is a poor omen for 
operational systems in daily use. There was no indication 
that the various types of signs used elicited a d.ifferentia1 
response by the cooperating motorists. As would be expected 
analysis has shown a strong relationship between trip 
length and system responses and attitudes. After one year's 
operation 80% of the respondents recalled seeing a Ramp 
Information Sign (RIS). About half the drivers seeing 
RIS's used them as an aid in route selection. Only three 
quarters of the users used the signs on their trip the day of 
the study! however, the relationship among frequency of 
Freeway use, trip length and RIS use was quite complex. Sign 
=ater use was greater for those on shorter trips and much grc, 
for infrequent users than for daily users, with this effect 
being particularly strong for short trip makers. It is 
concluded that many of the drivers who did not use the 
system did so because they found it unsatisfactory, not 
because they were indifferent to it. The main effect of the 
system was to help drivers enter the Freeway sooner. ~4 
study of significant changes in origin-destination patterns 
indicated a tendency for origins to be upstream rather than 
at the ramp previously used and it is believed that this 
effect is due to the information system, not the ramp 
metering system. There has been a significant increase in 
trip length over the years. For every one of the eight on- 
ramps the fraction of drivers going beyond 8 Mile Road was 
greater in 1970 than it was in 1965 or 1967 and greater than 
1969 at the four main on-ramps. There were great differences 
in most variables by ramp of entry, reflecting the many 
different characteristics of users of the various ramps. 

ACKNOWLEDGEMENTS 
The a u t h o r s  of t h i s  r e p o r t  wish t o  express  t h e i r  
a p p r e c i a t i o n  t o  t h e  many i n d i v i d u a l s  who have g iven  t . h e i r  
f u l l  s u p p o r t  t o  t h i s  phase of t h e  p r o j e c t .  The i r  v a l u a b l e  
coopera t ion  has c o n t r i b u t e d  much toward accomplishing t h i s  
r e s e a r c h .  
The Michigan Department of S t a t e  Highways, t h e  C i t y  of 
D e t r o i t ,  and t h e  Wayne County Road Commission have shown an 
a c t i v e  i n t e r e s t  i n  a l l  phases of t h e  work through monetary 
and personnel  a s s i s t a n c e .  S p e c i a l  a p p r e c i a t i o n  i s  extended 
t o  t h e  D e t r o i t  Department of S t r e e t s  and T r a f f i c  f o r  t h e  loan  
of  personnel  and equipment t o  a i d  i n  t h e  d i s t r i b u t i o n  of  t h e  
q u e s t i o n n a i r e s ;  t h e  D e t r o i t  P o l i c e  Department f o r  a s s i g n i n g  
o f f i c e r s  t o  t h e  ramps where d i s t r i b u t i o n  took p l a c e  t o  
a s s u r e  smooth t r a f f i c  o p e r a t i o n s ;  and t h e  Wayne County Road 
Commission and t h e  C i t y  of  Ann Arbor f o r  t h e  lo,an of  
equipment. 
Much a d d i t i o n a l  s u p p o r t  was rece ived  dur ing  t h e  i n i t i a l  
phases of  q u e s t i o n n a i r e  p lanning and des ign .  The Human 
F a c t o r s  S e c t i o n  of  t h e  Highway S a f e t y  Research I n s t i t u t e  
provided t h e  suppor t  of a  p s y c h o l o g i s t  t o  r e f i n e  t h e  wording 
of t h e  q u e s t i o n n a i r e  t o  ma.ke it a s  e a s i l y  understood and 
s u c c i n c t  a s  p o s s i b l e .  M r .  H .  Cox of t h e  T r a f f i c  S a f e t y  
Assoc ia t ion  of D e t r o i t  provided h i s  t e c h n i c a l  knowledge of 
t h e  p r i n t i n g  process  and a s s i s t e d  i n  a  f i n a l  review of  t h e  
d e s i g n  of t h e  q u e s t i o n n a i r e .  
P r o j e c t  s t a f f  members dese rv ing  s p e c i a l  r e c o g n i t i o n  a r e  
M r .  Lars  Pedersen f o r  h i s  work i n  t h e  des ign  and c o n t e n t  of 
t h e  q u e s t i o n n a i r e  and M r .  S c o t t  Grannan f o r  h i s  d i l i g e n c e  i n  
r ead ing  and ana lyz ing  a l l  t h e  comments g iven on t h e  r e t u r n e d  
ques t i -onnai res  and h i s  p a r t i c i p a t i o n  i n  o t h e r  phases of 
a n a l y s i s .  
The Highway S a f e t y  Research I n s t i t u t e  and D r .  Robert L. 
Hess, D i r e c t o r ,  m e r i t  s p e c i a l  thanks  f o r  t h e  f i n a n c i a l  and 
a d m i n i s t r a t i v e  s u p p o r t  they  provided a s  w e l l  a s  t h e i r  
encouragement t o  under take  t h i s  p r o j e c t ,  
This  work was sponsored by t h e  American Assoc ia t ion  of  
S t a t e  Highway O f f i c i a l s ,  i n  coopera t ion  wi th  t h e  Bureau o f  
P u b l i c  Roads, and was conducted i n  t h e  Na t iona l  Cooperat ive 
Highway Research Program which i s  adminis tered  by t h e  Highway 
Research Board of t h e  Nat ional  Academy of Sciences  - Nat iona l  
Research Council .  

DISCLAIMER 
This  copy is  a n  uncor rec ted  d r a f t  a s  submit ted  by 
t h e  r e s e a r c h  agency. A d e c i s i o n  concerning acceptance  
by t h e  Highway Research Board and p u b l i c a t i o n  i n  the 
r e g u l a r  NCHRP s e r i e s  w i l l  n o t  be  made u n t i l  a complete 
t e c h n i c a l  review has been made and d i s c u s s e d  w i t h  t h e  
r e s e a r c h e r s .  The op in ions  and conc lus ions  expressed  o r  
impl ied  i n  t h e  r e p o r t  a r e  t h o s e  o f  t h e  r e s e a r c h  agency. 
They a r e  n o t  n e c e s s a r i l y  t h o s e  of  t h e  Na t iona l  Academy 
of  Sc iences ,  t h e  Bureau of  P u b l i c  Roads, t h e  American 
Assoc ia t ion  o f  S t a t e  Highway O f f i c i a l s ,  o r  of t h e  int l i -  
v i d u a l  s t a t e s  p a r t i c i p a t i n g  i n  t h e  Na t iona l  Cooperat ive 
Highway Research Program. 

TABLE OF CONTENTS 
Page 
ACKNOWLEDGMENTS.. . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . i 
DISCLAIMER.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . , .. iii 
LIST OF ILLUSTRATIONS.. . . . . . . . . . . , . , . . , , . , , . . . . . . . . ' v i i  
LIST OF TABLES ..................................... i x  
SUMMARY OF FINDINGS ................................ xv 
PART ONE 
CHAPTER ONE: INTRODUCTION AND RESEARCH 
APPROACH ....................................... 3 
INTRODUCTION ................................... 3 
OTHER STUDIES . . . . . . . . . . . . . . . . . . . . . . . . . * . e . o . . . .  6 
RESEARCH APPROACH ............................... 12 
PURPOSE OF THE QUESTIONNAIRE STUDY o * . . . . . . . . .  12 
THE QUESTIONNAIRE AND ITS DESIGN ............. 13 
QUESTIONNAIRE PREPARATION, DISTRIBUTION AND 
RETURNS ..................................... 26 
QUESTIONNAIRE CODING AND RESPONSE CHECKING ... 31 
ADDITIONAL VARIABLES ......................... 38 
FINAL SAMPLE .................. ............... 
ANALYSIS ..................................... 41 
CHAPTER TWO: RESEARCH FINDINGS .................. 4 5  
SIGHTING AND USAGE OF THE DYNAMIC SIGN 
SYSTEM ....................................... 46 
SIGHTING AND USAGE DETERMINANTS AND ATTITUDIES 
TOWARD THE RAMP INFORMATION SIGN SYSTEM ...... 52 
Page 
SEGHTING THE SIGNS ........................... 55 
FACTORS IN RAMP INFORMATION SIGN USE ......... 55 
ATTITUDES .................................... 64 
SPECIFIC COMMENTS .............................. 73 
RAMP USAGE DISPERSION .......................... 80 
ORIGINS AND DESTINATIONS ..................... 97 
RAMP DIFFERENCES ............................... 99 
SIGHTING AND USING THE INFORMATION SIGNS ..... 101 
COMMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . O . . . . . . . . . .  108 
CHAPTER THREE: INTERPRETATION. APPRAISAL AND 
APPLICATION OF RESEARCH FINDINGS ............... 125 
CHAPTER FOUR: CONCLUSIONS AND SUGGESTED 
RESEARCH ....................................... 135 
REFERENCES ....................................... 139 
PART TWO 
APPBNDIX A: PUBLIC RELATIONS AND INFORMATION .... 147 
APPENDIX B: QUESTIONNAIRE CODE AND DATA 
LISTING ........................................ 157 
APPENDIX C: RESULT TABLES ....................... 193 
................... APPENDIX D: PROJECT STATEMENT 205 
L I S T  OF ILLUSTRATIONS 
FIGURES 
Number T i  t . l e  Page 
JOHN C. LODGE FREEWAY CORRIDOR 
DYNAMIC INFORMATION AND CONTROL 
S Y S T E M . . . . . . . . . . . . . . . . . .  4 
QUESTIONNAIRE RETURNS BY RAMP . . . . . . . . . . . . .  ISSUED . . . .  ., 4 2 
. . . . . . . . . . . .  FREEWAY DISTANCES. 59  
ORIGIN ZONES 1 9 7 0  STUDY. . . . . . . . . .  9 1  
PRESS RELEASE OM QUESTIONNAIRE 
DISTRIBUTION , . . . . . . . . . . . . . .  1 4 8  
WJBK (TV 2 )  EDITORIAL TUESDAY, 
D E C E M B E R 1 5 r 1 9 7 0 .  . . . . . . . . . . . a  153 
PLATES 
1 9 6 9  QUESTIONNAIRE . . . . . . . . . . . .  20 
APPENDIX A PLATES 
NEW SIGNS AND ALTERNATE ROUTES TO . . . . . . . . . .  AID NORTHBOUND DRIVERS 1 5 0  
vii 

LIST O F  TABLES 
Number T i t l e  Page 
. . . . . . . . . .  Q u e s t i o n n a i r e  Returns .  29 
Q u e s t i o n n a i r e  D i s t r i b u t i o n ,  Response . . . . . . . . . . . . .  and Ramp T r a f f i c  30 
. . . . . . . . . . . .  Addi t iona l  V a r i a b l e s  38 
. Respondents S i g h t i n g  and Using . . . . . . . . . .  Ramp Informat ion  Signs  47 
Comparison of  S i g h t i n g  Each Type of 
S ign  This  T r i p  . . . . . . . . . . . . . .  49 
Comparison of Using Each Type of  . . . . . . . . . . . . . .  Sign  This  T r i p  49 
Ramp Informat ion  S ign  Use By Zone . . . . . . . . . . . . . . . . .  o f o r i g i n  51 
Route Guidance Sign Use by . . . . . . . . . . . . . .  Zone of O r i g i n  51 
Quest ion 7:  I f  You Had Seen a  Sign 
S i m i l a r  To F igure  1 B  On This  T r i p ,  What 
Would You Have Done? . . . . . . . . . . .  53 
F a c t o r s  I n  Dr iver  A t t i t u d e s  Toward . . . . . . . . . .  Ramp Informat ion  Signs  54 
R e l a t i o n s h i p  Between t h e  Frequency of 
Freeway Use and S i g h t i n g  Frontage . . . . . . . . . . . . . . . .  R o a d s i g n s  56 
P e r c e n t  of Dr ive r s  Who Have Seen t h e  
Ramp Informat ion  Signs  D i s t r i b u t e d  By 
On-Ramp and Frequency of Freeway Usage . . 57 
R e l a t i o n s h i p  Between Ramp Informat ion  
Sign Usage and Frequency of  . . . . . . . . . . . . . .  Freeway Usage. 60  
LIST OF TABLES (Continued) 
Number , T i t l e  Page 
1 4  R e l a t i o n s h i p ,  For D r i v e r s  Who Have 
Seen t h e  S igns ,  Between Freeway T r i p  
Dis tance  and Use of  t h e  Ramp 
Informat ion  S igns .  . . . . . . . . . . . .  60 
R e l a t i o n s h i p  Between Frequency of 
Freeway Usage and Freeway T r i p  Dis tance .  . 61 
R e l a t i o n s h i p  Between Freeway T r i p  
Dis tance  and Use of  t h e  Ramp . . . . . . . . . . . .  Informat ion  S igns .  61 
R e l a t i o n s h i p  Between Use o f  t h e  Ramp 
In fo rmat ion  S igns  and Frequency of  
Use of t h e  Freeway . . , . . . . . . . . .  63 
R e l a t i o n s h i p  Between Response t o  an  A l l -  
Red Ramp Informat ion  Sign and S i g h t i n g  . . . . . . . . . . .  and u s i n g  t h e  S igns .  65 
R e l a t i o n s h i p  Between Frequency of  Use of  
t h e  Freeway and Response t o  an  All-Red 
Ramp In fo rmat ion  S ign .  . . . . . . . . . .  66 
R e l a t i o n s h i p  Between Frequency of  Use o f  
t h e  Freeway and Response t o  an  All-Red 
Ramp In fo rmat ion  Sign f o r  Dr ive r s  Who . . . . . . . .  Have Never Seen t h e  S igns .  68 
R e l a t i o n s h i p  Between Frequency of Use of 
t h e  Freeway and Response t o  an All-Red 
Ramp Informat ion  Sign f o r  Dr ive r s  Who 
Had Seen But Did Not Use t h e  Signs  . . . .  69 
R e l a t i o n s h i p  Between Frequency of Use 
of t h e  Freeway and Response t o  an  A l l -  
Red Ramp Informat ion  Sign f o r  D r i v e r s  . . . . . . . . . . . . .  W h o U s e t h e S i g n s  71 
R e l a t i o n s h i p s  Between Use of t h e  Ramp 
Informat ion  Signs  and Comments . . . . . .  74  
R e l a t i o n s h i p  Between Using t h e  Ramp 
In fo rmat ion  Signs  This  T r i p  and 
A l t e r n a t e  Route Comments . . . . . . . . .  75 
LIST OF TABLES (Continued) 
Number Ti t,le Page 
25 Relationships Between Using the . . .  Trailblazers This Trip and Comments. 76 
26 Relationships Between Comments and 
Frequency af Use of the Freeway. . . . . .  77 
27 Relationships Between Response to an 
All-Red Frontage Road Sign and Comments. . 78 
28 Question 9: If the Signs Had Not Been 
in Operation Today, At Which Ramp . . . . . . . . .  Would You Have Entered?. 81 
. . .  ~ispersion Due to Information Signs. 82 
. . . . . . . . . . . .  Normal Dispersion. 83 
Comparison of Normal and Information 
System Related Dispersion. . . . . . . . .  84 
Ramp Used, Relative to Desired Ramp, By . . .  Drivers Who Used the Signs This Trip 86 
Dispersion Due to Signs, Considering Only 
Those Drivers Who Saw a Sign This Trip . . 87 
Total Dispersion . . . . . . . . . . . . .  89 
On-Ramps Used by Zone of Origin. . . . . .  92 
Percent of Normal Volume Entering 
atEachRamp. . . . . . . . . . . . . . .  94 
On-Ramps of Drivers Whose MCR is . . . . . . . . . . .  West Grand Boulevard 95 
Four On-Ramp to Off-Ramp Origin- 
~estination Studies. . . . . . . . . . . .  98 
Frequency of Freeway Usage By 
On-Ramps . . . . . . . . . . . . . . . . .  100 
Sighting and Usage of Ramp Information 
Signs ByOn-Ramp. . . . . . . . . . , . ,  102 
LIST OF TABLES (Cont inued)  
Number 
4 1  
T i t l e  Page 
1969-1970 Comparison o f  Freeway 
T r i p D i s t a n c e .  . . . . . . . . . . . . . . 130 
1969-1970 Comparison of  D r i v e r  Response 
t o  an  All-Red Ramp I n f o r m a t i o n  S i g n  
Di sp l ay .  . . . . . . . . . . . . . . . . . 132 
Log o f  N e w s  Coverage of Q u e s t i o n n a i r e  
D i s t r i b u t i o n .  . . . . . . . . . . . . . . 147 
Metered En t r ance  Ramps . . . . . . . . . . 157 
Freeway E x i t R a m p s  . . . . . . . . . . . . 158 
Comparable Zones o f  O r i g i n  . . . . . . . 159 
Frequency o f  Freeway Use ( Q u e s t i o n  
F o u r ) .  . . . . . . . . . . . . . . . . . . 160 
Ever Seen A S ign?  ( Q u e s t i o n  F i v e  ( a ) ) .  . . 160 
Use These S igns?  ( Q u e s t i o n  F i v e  (b)) . . . 160 
Saw t h e  S i g n  I n  T h i s  T r i p ?  
( Q u e s t i o n  6  ( a )  ) . . . . . . . . . . . . . 161  
Used t h e  S i g n  On T h i s  T r i p ?  
( Q u e s t i o n 6  (b)) . . . . . . . . . . . . . 1 6 1  
~ y p o t h e t i c a l  Response t o  All-Red 
Di sp lay  ( Q u e s t i o n  7 )  . . . . . . . . . . . 161  
Saw t h e  Route Guidance S i g n  On Th i s  
T r i p ?  ( Q u e s t i o n  8  ( a )  ) . . . . . . . . . . 162 
Used t h e  Route Guidance S i g n  On 
Th i s  T r i p ?  ( Q u e s t i o n  8  (b)  ) . . . . . . . . 162 
Choice of  Ramp If  S i g n s  Did Not 
E x i s t  ( Q u e s t i o n  9 )  . . . . . . . . . . . . 163 
Comments o n F r e e w a y .  . . . . . . . . . . . 164 
Comments on Ramp Meter ing .  . . . . . . . . 164 
x i i  
LIST OF TABLES (Cont inued)  
Number T i t l e  Page 
B-15 Comments on  Ramp I n f o r m a t i o n  
S i g n s .  . . . . , . . . . . . . . . . . . . 165 
B-16 Comments on Route Guidance S i g n s  . . . . , 166 
B-17 O r i g i n  Zone and Most Convenien t  
Ramp . . . . . . . . . . . . . . . . . . . 167 
B-18 Comments on  A l t e r n a t e  Route .  . . . . . . . 168 
B-19 Lodge Freeway D i s t a n c e  On-Ramps 
t o  Off-Ramps (Miles) . . . . . . . . . . . 169 
B- 2 2 ( A )  




Lodge Freeway D i s t a n c e  O r i g i n  
Zones t o  On-Ramps (Miles). . . . . . . . . 170 
Lodge Freeway D i s t a n c e  Upstream 
On-Ramp t o  Downstream On-Ramp (Miles) . . . 1 7 1  
Data  Format.  . . . . . . . . . . . . . . . 172 
D a t a L i s t i n g .  . . . . . . . . . . . . . . 173 
Ques t ion  1: Zone o f  O r i g i n .  . . . . . . , 193 
Q u e s t i o n  Three:  E x i t  Ramp . . . . . . . . 194 
Q u e s t i o n  Four :  Frequency o f  Use 
o f  Freeway . . . . . . . . . . . . . . . . 195 
Ques t ion  5A: Have You Ever  Seen A 
Ramp I n f o r m a t i o n  S ign?  . . . . . . . . . . 196 
Ques t ion  5B: Do You Use These S igns '? .  . *' 196 
Ques t ion  6A: Did You See  One o f  
These S i g n s  on  T h i s  T r i p ? .  . . . . . . . a 196 
Q u e s t i o n  6B: Did You Use t h e  S i g n s  
o n T h i s  T r i p ? .  . . . . . . . . . . . . . . 196 
x i i i  




Question 8A: Did You See A Trailblazer 
Sign on This Trip?. . . . . . . . . . .  197 
Question 8B: Did You Use These Signs 
To Help You Decide Where To Enter the . . . . . . . . . . .  Freeway on This Trip? 197 
.Respondent's Comments on the . . . . . . . . . . . . . . . . . .  Freeway 198 
Respondent's Comments on Ramp . . . . . . . . . . . . . . . . .  Metering. 198 
Comments on the Ramp Information . . . . . . . . . . . . . . . . . . .  Signs 199 
. . . . .  Comments on the Trailblazer Signs 200 
Comments on the Alternate Route . . . . . . . . . . . . . . . . .  System. .201 
SUMMARY OF FINDINGS 
A q u e s t i o n n a i r e  was d i s t r i b u t e d  t o  more t h a n  12,000 
m o t o r i s t s  e n t e r i n g  t h e  northbound John C .  Lodge Freeway 
on a weekday a f t e r n o o n  peak p e r i o d  d u r i n g  t h e  month of 
August,  1970. Although responses  were r e c e i v e d  from 28% 
(more than  3,400) of  t h e  m o t o r i s t s ,  completely c o n s i s t e n t  
r e sponses  were ob ta ined  from 2,824 c o o p e r a t i v e  Freewa-y 
u s e r s .  This  r e p r e s e n t s  a s u b s t a n t i a l  i n c r e a s e  i n  t h e  r e t u r n s  
compared t o  t h e  number o f  q u e s t i o n n a i r e s  r e t u r n e d  from a 
s i m i l a r  s tudy  conducted one yea r  e a r l i e r .  
The purpose of t h e  s tudy  was t o  de termine  t h e  e f f e c t s  
over  a one-year p e r i o d  of  a dynamic r o u t e  guidance informa- 
t i o n  system o p e r a t i n g  i n  t h e  Lodge Cor r idor  i n  conjurlct ion 
w i t h  a ramp meter ing  system which had been o p e r a t i n g  f o r  
more than  t h r e e  y e a r s .  The e f f e c t s  were measured i n  terms 
of m o t o r i s t  behav io r ,  comprehension and a t t i t u d e s  toward 
t h e  system. D i f f e r e n t  c h a r a c t e r i s t i c s  of t h e  m o t o r i s t s  by 
ramp of e n t r y  a s s o c i a t e d  wi th  t h e i r  p l a c e  of  employment 
were explored .  
Although t h e r e  were a number of problems a s s o c i a t e d  
w i t h  t h e  experiment ,  no tab ly  hardware r e l i a b i l i t y  d i f f i -  
c u l t i e s ,  it i s  b e l i e v e d  t h a t  t h e  l a c k  o f  a s t r o n g  p o s i t i v e  
response  by t h e  m o t o r i s t s  who coopera ted  by p a r t i c i p a t i n g  

i n  t h i s  s tudy  is  a poor omen f o r  o p e r a t i o n a l  systems i ~ n  
d a i l y  use .  I t  i s  b e l i e v e d  t h a t  t h e  h a b i t s  and p a t t e r n s  
of y e a r s  of d r i v i n g  exper ience  w i l l  be d i f f i c u l t  t o  over-  
come and t h a t  a n  inadequate  f r a c t i o n  of t h e  m o t o r i s t s  w i l l  
respond v o l u n t a r i l y  t o  e f f o r t s  t o  c o n t r o l  t h e i r  r o u t e s  i n  
con junc t ion  wi th  a  ramp metered system. 
There was no i n d i c a t i o n  t h a t  t h e  v a r i o u s  types  o:E s i g n s  
used,  Ramp Informat ion ,  Var iab le  Message, Tra i lb l lazer  and 
Blank-out, e l i c i t e d  a  d i f f e r e n t i a l  response  by t h e  coopera- 
t i n g  m o t o r i s t s .  However, it i s  be l i eved  t h a t  evidence 
from o t h e r  s t u d i e s  i n  t h i s  r e s e a r c h  program s u p p o r t s  t h e  
accomplishment of t h e  Ramp Informat ion  Sign f u n c t i o n  by a 
T r a i l b l a z e r  o r  a  s imple  Blank-out Sign p rov id ing  informat ion  
f o r  only  t h e  d e c i s i o n  p o i n t  a t  hand. 
A s  would be expected ,  t h i s  a n a l y s i s  has  shown t h e  
s t r o n g  r e l a t i o n s h i p  between t r i p  l e n g t h  and system responses  
and a t t i t u d e s ,  
A f t e r  one y e a r ' s  o p e r a t i o n ,  80% of t h e  respondents  
r e c a l l e d  s e e i n g  a Ramp Informat ion  Sign ( R I S ) .  About h a l f  
of  t h e  d r i v e r s  s e e i n g  R I S t s  used them a s  an a i d  i n  r o u t e  
s e l e c t i o n .  Only t h r e e - q u a r t e r s  o f  t h o s e  u s e r s  used t h e  
s i g n s  on t h e i r  t r i p  t h e  day of t h e  s tudy .  
When faced  w i t h  an  h y p o t h e t i c a l  RIS w i t h  a l l  t h e  ramps 
d i s p l a y i n g  r e d  and t h e  system recommending t r a v e l i n g  on t o  
t h e  f o u r t h  o r  f a r t h e r  ramp downstream, almost  a s  many 
respondents  i n d i c a t e d  a  w i l l i n g n e s s  t o  fo l low t h e  recommen- 
d a t i o n  a s  t o  e n t e r  a t  one of t h e  r e d  i n d i c a t i o n s .  Long 
t r i p  r e g u l a r  Freeway u s e r s  recorded a  more n e g a t i v e  response  
t o  t h e  recommendations. Almost one-quar ter  of  t h e  m o t o r i s t s  
i n d i c a t e d  t h a t  they  would n o t  use  t h e  Freeway a t  a l l  t h a t  
t r i p .  
The r e l a t i o n s h i p  among frequency of  Freeway u s e ,  t r i p  
l e n g t h  and RIS use  was q u i t e  complex. Sign use  i s  g r e a t e r  
f o r  t h o s e  on s h o r t e r  t r i p s  and much g r e a t e r  f o r  i n f r e q u e n t  
u s e r s  than  f o r  d a i l y  u s e r s ,  wi th  t h i s  e f f e c t  be ing p a r t i -  
c u l a r l y  s t r o n g  f o r  s h o r t  t r i p  makers. 
I t  is  concluded t h a t  many of t h e  d r i v e r s  who d i d  n o t  
use  t h e  FCDRICS d i d  s o  because they found it u n s a t i s f a c t o r y ,  
n o t  because they were i n d i f f e r e n t  t o  it. 
The main e f f e c t  of t h e  Freeway Cor r idor  Dynamic Route 
and Contro l  System (FCDRICS) was t o  h e l p  d r i v e r s  e n t e r  t h e  
Freeway sooner  s i n c e  they  a t tempted t o  e n t e r  a t  t h e i r  most 
convenient  ramp a f t e r  t h e  system was i n  o p e r a t i o n ,  whi le  
b e f o r e  t h a t  they  may have d i v e r t e d  downstream on a  r e g u l a r  
b a s i s .  
x v i i  
A s tudy of s i g n i f i c a n t  changes i n  o r i g i n - d e s t i n a t i o n  
p a t t e r n s  . ind ica ted  a  tendency f o r  o r i g i n s  upstream from 
t h e  f i r s t  c o n t r o l l e d  ramp t o  e n t e r  upstream r a t h e r  than  
a t  t h a t  ramp and it i s  b e l i e v e d  t h a t  t h i s  e f f e c t  i s  due 
t o  t h e  in fo rmat ion  system, n o t  t h e  ramp meter ing  system. 
Dr ive r s  from t h e  New C e n t e r , a r e a  developed a  r e l u c t a n c e  t o  
use  more than  t h e  n a t u r a l  f i r s t  two ramps i n  t h e  system, 
a l though some took advantage of t h e  r e l a x e d  meter ing  s t r a t e g y  
employed a t  t h e  Davison Expressway ramp. 
There has been a  s i g n i f i c a n t  i n c r e a s e  i n  t r i p  l e n g t h  
over  t h e  y e a r s .  Far  every one of t h e  e i g h t  on-ramps, t h e  
f r a c t i o n  of  d r i v e r s  going beyond 8 Mile Road was g r e a t e r  i n  
1970 than  it was i n  1965 o r  1967 and g r e a t e r  than  1969 a t  
t h e  f o u r  main on-ramps. 
There were g r e a t  d i f f e r e n c e s  i n  most v a r i a b l e s  by ramp 
of e n t r y ,  r e f l e c t i n g  t h e  many d i f f e r e n t  c h a r a c t e r i s t i c s  of  
u s e r s  of t h e  v a r i o u s  ramps. 





INTRODUCTION AND RESEARCH APPROACH 
INTRODUCTION 
The John C .  Lodge Freeway and i t s  p a r a l l e l i n g  c o r r i d o r  
have been t h e  s i t e  of i n n o v a t i v e  formal  exper imenta t ion  i n  
a lmost  a l l  a s p e c t s  of  freeway o p e r a t i o n s ,  in fo rmat ion ,  and 
c o n t r o l  r e s e a r c h  s i n c e  1961. During t h e  f ive -yea r  pe r iod  
ending i n  December 1966, a c losed  c i r c u i t  t e l e v i - s i o n  
s u r v e i l l a n c e  system and an  on-freeway speed and l a n e  c o n t r o l  
system were implemented and opera ted  by t h e  Michigan 
Department of S t a t e  Highways and t h e  Na t iona l  Proving Ground 
f o r  Freeway S u r v e i l l a n c e  Contro l  and E l e c t r o n i c  T r a f f i c  
Aids wi th  t h e  a i d  of n a t i o n a l  and l o c a l  agencies  (3)". 
I n  t h e  Spr ing  of 1967, t h e  Texas T r a n s p o r t a t i o n  
I n s t i t u t e  ( T T I )  i n s t a l l e d  a ramp meter ing  systern on t h e  
e i g h t  ramps n o r t h  from West Grand Boulevard t o  Livern.ois  
Avenue a s  shown i n  F igure  1 (31)  . I n  1968 t h e  rno to r i s t s  
approaching t h e  Lodge Freeway i n  t h e  New Center  a r e a  were 
p resen ted  Ramp Informat ion  Signs  developed by T T I  which 
i n d i c a t e d  t h e  s t a t e  of conges t ion  a t  t h e  f o u r  southernmost 
of t h e  metered ramps and t h e s e  s i g n s  were l a t e r  r ep laced  
"Numbers i n  pa ren theses  r e f e r  t o  r e f e r e n c e s  fo l lowing 
Chapter Four.  
S c a l e  
mile 
Legend: 
I -- C o n t r o l  C e n t e r  
jC-- A l t e r n a t e  Route * In fo rmat ion  Signs  
Metered En t rance  Ramps 
1. . West Grand Boulevard 
2 .  Seward Avenue 
3 .  Chicago Boulevard 
4 .  Webb Avenue 
5.  Davison Expressway 
6 .  Linwood Avenue 
7.  L i v e r n o i s  Avenue, I 
8 .  L i v e r n o i s  Avenue, I1 
Unmetered En t rance  Ramp 




J O H N  C.  LODGE FREEWAY CORRIDOR DYNAMIC 
INFORMATION AND CONTROL SYSTEM 
and augmented by The Univers i ty  of  Michigan s o  t h a t  by 
mid-1969 a P r i n c i p a l  A l t e r n a t e  Route g e n e r a l l y  p a r a l l e l i n g  
t h e  Freeway n o r t h  t o  Wyoming Road had been i d e n t i f i e d  
( 6 ,  2 6 ) .  I n  l a t e  1969, t h i s  d i s p l a y  system was extended 
t o  t h e  Cor r idor  when an a d d i t i o n a l  19 dynamic r o u t e  guidance 
in fo rmat ion  s i g n s  were i n s t a l l e d  i n  t h e  Cor r idor  i d e n t i f y i n g  
a n  A l t e r n a t e  Route Network ( 2 7 ) .  The ramp meter ing  system 
and ramp and Cor r idor  in fo rmat ion  system were olperated 
u n t i l  December 1970. A number of s t r a t e g i c  o p e r a t i o n a l  
changes, n o t  n e c e s s a r i l y  apparen t  t o  Cor r idor  u s e r s ,  were 
made i n  1969 and 1970 ( 5 ,  2 8 ) .  The o p e r a t i o n  of  t h i s  
dynamic in fo rmat ion  system f o r  more than  one yea r  provided 
a n  o p p o r t u n i t y  t o  both  observe  and ask  m o t o r i s t s  f o r  t h e i r  
response  and a t t i t u d e s  toward t h e  d i s p l a y  and c o n t r o l  system 
s e v e r a l  months b e f o r e  t h e  experiment  te rminated .  
The r e s e a r c h  d e s c r i b e d  i n  t h i s  r e p o r t  i s  based on a 
s e l f - a d m i n i s t e r e d  q u e s t i o n n a i r e  r e c e i v e d  from more t:han 
3 ,400  o f  t h e  12,000 u s e r s  of  t h e  Lodge Freeway on a summer 
weekday a f t e rnoon .  
OTHER STUDIES 
The current widespread interest in Freeway Corridor 
Dynamic Route and Control Systems (FCDRICS) has served as 
a basis for research on driver behavior and attitudes toward 
these systems and several investigators have recently 
reported on their findings using several study approaches 
(7, 10, 12, 15, 17, 18, 20, 30). Their studies are being 
utilized as an aid in the planning, design and operation of 
this FCDRICS and there are a number of factors for which 
the attitudes of motorists in the Lodge Freeway system 
toward their experiences over a one-year period would assist 
in the development of this type of system. It is believed 
that the results of this study, in addition to three other 
reports of this research effort, will provide assistance in 
these engineering efforts (26, 27, 28). Many of the points 
of interest are described below. 
Heathington's study of the allocation of an hypothetical 
budget to a variety of roadway improvements indicated that 
drivers strongly preferred smooth-riding pavements (15). 
Information on traffic conditions seemed to be relatively 
important while driving on an expressway, but unimportant 
while driving on a city street. The provision of real-time 
traffic information on freeways received a very large mean 
expenditure (15). Dudek similarly found that 500 drivers 
i n  D a l l a s  and Houston i n d i c a t e d  a  d e s i r e  f o r  addlit ion(a1 
t r a f f i c  in fo rmat ion  c u r r e n t l y  n o t  provided by s t . a t i c  
s i g n i n g  ( 1 0 ) .  They p o i n t e d  o u t  a  need f o r  r e a l - t i m e  f r e e -  
way t r a f f i c  in fo rmat ion  which they  s a i d  they  would fr iequently 
u t i l i z e .  There was a  p r e f e r e n c e  f o r  r e c e i v i n g  in fo rmat ion  
abou t  freeway t r a f f i c  c o n d i t i o n s  b e f o r e  e n t e r i n g  t h e  f r e e -  
way ( 1 0 ) .  The sequencing of  p r e f e r e n c e s  were on a major 
s t r e e t ,  a t  t h e  e n t r a n c e  ramp, a t  t h e  beginning of t h e  t r i p  
and on t h e  freeway,  r e s p e c t i v e l y .  
H o f f ' s  Chicago and o t h e r  s t u d i e s  i n d i c a t e d  t h a t  t h e  
response  of  m o t o r i s t s  t o  t h e  dynamic d i s p l a y s  was such t h a t  
t h e  maximum d i v e r s i o n  a t t r i b u t a b l e  t o  t h e  s i g n s  would con- 
s t i t u t e  on ly  abou t  one-four th  of t h e  t o t a l  t r a f f i c  (18, 1 9 ) .  
However, Courage concluded t h a t  t h e  o p e r a t i o n  o f  f o u r  
i n t e r n a l l y  i l l u m i n a t e d  s i g n s  and s i x  Blank-out s i g n s  i n  t h e  
Lodge Freeway Cor r idor  r e s u l t e d  i n  t r a v e l  t i m e  sav ings  of 
approximately 41,000 vehic le-hours  p e r  y e a r  and t h a t  t h e  
c o s t  of  t h i s  system was approximately t e n  c e n t s  p e r  v e h i c l e -  
hour saved ( 6 ) .  However, he expressed  concern w i t h  t h e  
i n t e r a c t i o n  between permanent changes i n  p a t t e r n s  o f  ramp 
usage and p o i n t e d  o u t  t h a t  t h e  s a v i n g s  from t h e  d i s p l a y  
system a r e  l i k e l y  t o  be reduced under a  f u l l y  o p e r a t i o n a l  
ramp mete r ing  system a f t e r  queueing p a t t e r n s  have completely 
s t a b i l i z e d .  
Benshoof concluded t h a t  a t r a f f i c  informat ion  system 
des igned t o  r e l i e v e  day-to-day conges t ion  by d i r e c t i n g  
m o t o r i s t s  t o  l e s s  h e a v i l y  t r a v e l e d  r o u t e s  would probably 
provide  l i t t l e  va lue  ( 2 ) .  The primary reasons  f o r  t h i s  
conclus ion  were t h a t  most m o t o r i s t s  cons idered  on ly  two 
o r  t h r e e  r o u t e s  and, fur thermore ,  s e l e c t e d  a s p e c i f i c  r o u t e  
be fo re  beginning a t r i p .  Secondly, t h e  e s t a b l i s h e d  c r i t e r i o n  
f o r  r o u t e  cho ice ,  minimum t r a v e l  t ime,  was shown t o  be 
d e f i c i e n t  because most m o t o r i s t s  expressed s e v e r a l  reasons  
f o r  t h e i r  r o u t e  cho ice ,  and because s e v e r a l  o t h e r  reasons  
were n e a r l y  a s  popular  a s  minimum t r a v e l  t ime.  I n  t h i s  
s tudy ,  t h e  minimizat ion of expected t r a v e l  t ime f o r  those  
us ing  t h e  northbound Lodge Freeway beyond McNichols Road was 
t h e  c r i t e r i o n  used i n  t h e  des ign  and o p e r a t i o n  of t h e  
informat ion  and c o n t r o l  system. 
I t  has been shown by ~ o t t s  t h a t  t h e  s e l f i s h  d r i v e r  who 
does n o t  s e l e c t  t h e  minimum time r o u t e  a v a i l a b l e  t o  him i n  
a congested network i s  a n t i s o c i a l  and o v e r a l l  t r a v e l  t ime 
i n  t h e  network f o r  a l l  u s e r s  i s  inc reased  ( 2 5 ) .  Wachs 
found t h a t  d r i v e r s '  a t t i t u d e s  toward r o u t e  cho ice  f o r  t h e  
t r i p  t o  work appear  t o  be s t r o n g l y  in f luenced  by t h e  l e n g t h  
of  t h e  t r i p  ( 3 0 )  . 
There a r e  two types  of guidance informat ion  p o s s i b l e .  
One can provide  s imple  d a t a  a t  each d e c i s i o n  p o i n t ,  i n  which 
c a s e  it i s  only  necessary  t o  g i v e  d e t a i l e d  informat ion  a t  
each road junc t ion .  I f  the road u s e r  is  i n t e r e s t e d  i n  t h e  
g e n e r a l  d i r e c t i o n  of h i s  g o a l ,  a s  sugges ted  by Gordon, over- 
a l l  informat ion  should be plrovided ( 1 4 ) .  A s  a p i ~ r t  of  t h e  
d i s p l a y  system developed for t h i s  p r o j e c t ,  c o n s i d e r a t i o n  
was g iven t o  v a r i o u s  p o s s i b i l i t i e s  i n  t h e  hope t h a t  d i f f e r -  
e n t i a l  responses  t o  t h e  d i f f e r e n t  types  of  d i s p l a y s  could 
be  i d e n t i f i e d  t h a t  would be u s e f u l  i n  f i n a l  des igns  ( 2 6 ,  2 7 ) .  
Among t h e  d i s p l a y s  used were: 
1. A s imple  b ina ry  d i s p l a y  us ing  an  arrow i n d i -  
c a t i n g  which of two d i r e c t i o n s  should be used. 
2. Map type  p r e s e n t a t i o n s  g i v i n g  informat ion  on 
which ramp t o  use .  
a .  Showing one ramp 
b .  Showing two ramps 
c. Showing t h r e e  ramps 
3 .  A complex word d i s p l a y  inc lud ing  t h e  term 
"delay"  and providing informat ion  on more than 
one d e c i s i o n  p o i n t .  
Most m o t o r i s t s  pass ing  s i g n s  i n  Chicago s i m i l a r  t o  t h e  
Ramp Informat ion  Signs used i n  D e t r o i t  understood t h e  
purpose of map dynamic s i g n s  ( 1 9 ) .  E b e r h a r t ' s  s tudy showed 
t h a t  75% of h i s  s u b j e c t s  p r e f e r r e d  a symbol d i s p l a y  slnowing 
both  c o r r e c t  and i n c o r r e c t  p a t h s  f o r  t u r n i n g  informat.ion 
us ing  green f o r  c o r r e c t  p a t h s  and r e d  f o r  i n c o r r e c t  pa ths  
(12) 
S e v e r a l  i n v e s t i g a t o r s  have concluded t h a t  a  v a r i a b l e  
message m a t r i x  s i g n  would be p r e f e r r e d  t o  o t h e r  t y p e s  of  
d i s p l a y s  (10, 1 9 )  . 
Heathington has  sugges ted  t h e  s e l e c t i o n  and marking 
of only  one a l t e r n a t e  r o u t e  ( 1 5 ) .  
The p resence  of t h e  o l d  Davison Expressway i n  t h e  
Lodge Freeway Cor r idor  c r e a t e d  an  i n t e r e s t i n g  c h a l l e n g e  i n  
t h i s  s t u d y .  I t  provided an  o p p o r t u n i t y  t o  e x p l o r e  d i v e r s i o n  
from a  freeway t o  a  major s t r e e t  and back t o  t h e  i n t e r -  
changing freeway r a t h e r  than  us ing  t h e  ramp d i r e c t l y .  
Courage a l s o  po in ted  o u t  t h a t  t h e  Lodge S e r v i c e  Drive 
A l t e r n a t e  Route t h a t  he  s t u d i e d  is  a  wel l -def ined p o r t i o n  
of  t h e  C o r r i d o r  and t h a t  i n  o t h e r  a r e a s  t h e  p r o b a b i l i t y  of  
success  i s  l i k e l y  t o  be much lower where t h e  a l t e r n a t e  
s u r f a c e  r o u t e  i s  n o t  a s  c l e a r l y  e s t a b l i s h e d  ( 6 ) .  
Mackie ls  Eng l i sh  s t u d i e s  show t h a t  d r i v e r s  can l e a r n  
new s i g n s ,  b u t  t h i s  i s  a  slow process  and he concluded t h a t  
t h e r e  i s  a need f o r  much p u b l i c i t y  t o  ach ieve  d e s i r e d  l i m i t s  
of comprehension ( 2 3 )  . 
Moskowitz recommended s t u d y i n g  t h e  r e r o u t i n g  and 
informing of d r i v e r s  ( 2 4 ) .  He b e l i e v e d  t h a t  problems asso-  
c i a t e d  w i t h  t h i s  a r e  f a m i l i a r i t y  w i t h  r o u t e ,  f a m i l i a r i t y  
w i t h  t h e  t r a v e l  t ime on t h e  a l t e r n a t e  r o u t e ,  t h e  p o s s i b i l i t y  
of too much d ive r s ion  and t h a t  t h e  information provicled t o  
t h e  mo tq r i s t s  w i l l  no t  be t imely and r e l e v a n t  t o  t h e i r  
needs. 
The o v e r a l l  record  of dynamic t r a f f i c  s i g n  d i sp l ays  
i n  t h e  U.S. is  l e s s  than s a t i s f a c t o r y .  For example, t he  
overhead lane  speed s igns  used on t h e  John C. Lodge Freeway 
were found t o  have l i t t l e  e f f e c t  on t h e  a c t u a l  speed dr iven  
( 3 1 ) .  A t t i t u d e s  expressed i n  t h i s  study should a s s i s t  i n  
determining s t e p s  t o  be taken t o  encourage b e t t e r  conformance 
t o  such d i sp l ays .  
RESEARCH APPROACH 
I d e a l l y ,  t h e  popu la t ion  toward which a u s e r  survey 
should be d i r e c t e d  would i n c l u d e  a l l  m o t o r i s t s  i n  t h e  
John C .  Lodge Freeway Cor r idor  d u r i n g  t h e  c o n t r o l  pe r iod .  
No f e a s i b l e  way was found by which t h i s  popu la t ion  could be 
i d e n t i f i e d  and sampled a t  a  r easonab le  c o s t .  Hence, it was 
determined t h a t ,  fo l lowing p a s t  p r a c t i c e s  i n  t h e  C o r r i d o r ,  
a  ma i l  r e t u r n  q u e s t i o n n a i r e  would be  handed t o  each m o t o r i s t  
e n t e r i n g  t h e  Freeway i t s e l f  a t  one of  t h e  e i g h t  metered 
e n t r a n c e  ramps ( 2 6 ) .  I t  was recognized t h a t  t h o s e  m o t o r i s t s  
i n  t h e  Cor r idor  who d i d  n o t  use  t h e  Freeway a t  t h a t  t ime o r  
who had p rev ious ly  used it  b u t  s topped doing s o  a s  a  r e s u l t  
of t h e  system would n o t  be sampled. 
PURPOSE OF THE QUESTIONNAIRE STUDY 
The purpose of t h e  1969 q u e s t i o n n a i r e ,  adminis tered  
s l i g h t l y  more than  one month fo l lowing  t h e  i n s t a l l a t i o n  of  
t h e  P r i n c i p a l  A l t e r n a t e  Route dynamic informat ion  system, 
were s e v e r a l  ( 2 6 ) .  Dr iver  unders tanding of t h e  Ramp I n f o r -  
mation Signs  used t o  implement t h e  P r i n c i p a l  A l t e r n a t e  Route 
was explored .  Data on o r i g i n  and d e s t i n a t i o n  of  t r a f f i c  i n  
con junc t ion  wi th  t h e  a c t u a l  ramp used t o  e n t e r  and e x i t  
from t h e  Freeway were ob ta ined  t o  provide  a  b a s i s  f o r  t h e  
i n v e s t i g a t i o n  of  ramp s e l e c t i o n  p r a c t i c e s  a s  w e l l  a s  d r i v e r  
response  t o  t h e  i n n o v a t i v e  system. 
The purpose of t h e  1970 s tudy  was t o  de termine  t h e  
long-term m o t o r i s t  response  t o  t h e  Freeway Cor r idor  Dynamic 
Route Informat ion  and Contro l  System (FCDRICS) which 
s u c c e s s i v e l y  inc luded  f r o n t a g e  road Ramp Informat ion  S igns ,  
t h e  guidance s i g n  (Var iab le  Message, T r a i l b l a z e r  and 
Blank-out) system i n s t a l l e d  on nearby s t r e e t s  i n  t h e  Cor r idor  
and, f i n a l l y ,  dynamic c o n t r o l  of  s e l e c t e d  t r a f f i c  s i g n a l  
i n s t a l l a t i o n s .  I t  was d e s i r e d  t o  compare t h e s e  f i n d i n g s  
w i t h  t h e  r e s u l t s  from t h e  q u e s t i o n n a i r e  i s s u e d  i n  1969, 
p a r t i c u l a r l y  wi th  r e s p e c t  t o  t h e  s i g h t i n g s  of t h e  s i g n ,  t h e  
unders tanding and response  of t h e  m o t o r i s t s ,  and t h e  p o s s i b l e  
changes i n  o r i g i n s  and d e s t i n a t i o n s  o f  t r a f f i c .  The 1970 
a n a l y s i s  concen t ra ted  on t h e  changes i n  ramp use  f o r  t h e  
same o r i g i n s .  There was a p a r t i c u l a r  concern wi th  t h e  
g e n e r a l  o v e r a l l  response  t o  t h e  Freeway c o n t r o l  system and 
t h e  unders tanding of new d e v i c e s .  Changes i n  o b s e r v a t i o n ,  
unders tanding and s i g n  obedience were a l s o  t e s t e d .  
THE QUESTIONNAIRE AND ITS DESIGN 
P l a t e  1 p r e s e n t s  t h e  four-page q u e s t i o n n a i r e  developed 
f o r  t h i s  s tudy .  During t h e  1969-1970 y e a r ,  T r a i l b l a z e r ,  
V a r i a b l e  Message and Blank-out r o u t e  guidance s i g n s  were 
i n s t a l l e d  t o  s u p p o r t  t h e  expanded system of  a l t e r n a t e  r o u t e s  
i n  t h e  northbound John C .  Lodge Freeway Cor r idor  shown i n  
F igure  1. These s i g n s  d i f f e r e d  from t h e  Ramp Informat ion  
S igns ,  i n s t a l l e d  i n  1969 and it was necessary  d e p i c t  them 
PLATE 1 (Opposite Page) 
1970 QUESTIONNAIRE 
HIGHWAY SAFETY RESEAR1CH INSTITUTE 
Institute of Science and Technology 
Huron Parkway and Baxter Road 
Ann Arbor, Michigan 48105 
TIiE UNIVERSITY OF MICHIGAN 
YOUR COOPERATION IS REQUESTED 
The Highway Safety Research Institute (HSRI) of the University of Michigan is currently trying 
to  find ways of reducing congestiori in freeway corridors to  help motorists make afternoon rush 
hour trips with less delay. The City of Detroit, the Wayne County Road Commission, the Michigan 
Department of State Highways, and the Highway Research Board of the National Academy of 
Sciences, which is providing financial support, are actively cooperating with HSRI in local efforts to  
help you save time. 
The John C. Lodge Freeway Corridor is t-he site of a research project in which many new 
techniques of providing you with information on the best route to your destination are being 
tested. The latest of these innovations is a series of ramp information and route guida~nce signs 
installed in the Northbound Lodge Freeway Corridor in 1969. 
Your answers to  the attached questionnaire (page 3) will help us to  evaluate these sigins and to  
determine what additional irnprovenaents are needed. Any other comments you wish to  add will be 
appreciated. 
Please check the appropriate answers, detach page 3 and mail the questionnaire as soon as 
possible (the postage has already been paid). You need not sign the questionnaire. 
Thank you for your assistance and cooperation. 
Donald E. Cleveland 
Principal Investigator 
FIGURE 2A 
Route Guidance Sign 
FIGURE 1 A  
Ramp Information Sign 
FIGURE 2B 
Route Guidance Sign 
FIGURE 1 B 
Ramp Information Sign 
FIGURE 2C 
Route Guidance Sign 
IN ANSWERING QUESTION 9 ON THE ATTACHED SHEET (PAGE 3), USE ONE OF THE 
FOLLOWING (NUMBERS): 
0. South of West Grand Blvd. 








9. North of Wyoming 
YOU WERE GIVEN THIS QUESTIONNAIRE AS YOU ENTERED THE LODGE FREEWAY 
SEWARD RAMP AT THE -- 
1. WHERE DID YOU BEGIN THIS TRIP? - 
(street and nearest cross street) 
2. WHERE DID YOU END THIS TRIP? 
(street and nearest cross street) 
3. WHICH RAMP DID YOU USE TO EXIT FROM THE FREEWAY ON THIS TRIP? CHECK 
ONE : 
. . . . . .  . . . .  Clairmount Ave. . Davison West 7 Mile Rd. 
. . . . . .  . . . .  Chicago Blvd.. . .  Linwood Ave 8 Mile Rd. 
. . . . . .  . . .  Webb Ave. . . . .  Livernois Ave.. 9 Mile Rd. 
. . . .  Glendale Ave. . .  Wyoming Rd. Other (Please specify) . . 
Davison East . . .  MeyersRd. . . . . .  
4. HOW OFTEN BETWEEN 2:30 P.M. AND 6:30 P.M. DO YOU USE OR WANT TO USE THIS 
FREEWAY? 
Never or seldom Once or twice a week Almost every day 
5 .  a. HAVE YOU EVER SEEN A SIGN SIMILAR TO FIGURE l (A or B) ON 
. . . . . . . . . . . . . . . . . . . . . . . .  THE ATTACHED SHEET? YES NO 
b. DO YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO 
. . . . . . . . . . . . . . . . . . . . . . . .  ENTER THE FREEWAY? YES NO 
6. a. DID YOU SEE ANY SIGNS SIMILAR TO FIGURE l(A or B) ON THIS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TRIP? YES NO 
b. DID YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO 
. . . . . . . . . . . . . . . .  ENTER THE FREEWAY ON THIS TRIP? YES NO 
7. IF  YOU HAD SEEN A SIGN SIMILAR TO FIGURE 1B ON THIS TRIP, WHAT WOULD YOU 
HAVE DONE? CHECK ONE: 
. . . . . . . . . . . . .  Disregarded the sign and entered the Freeway at a ramp shown in red 
. . . . . . . . .  Continued on the recommended path and entered at a ramp shown in green 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Decided not t o  use the Freeway at all 
8. a. DID YOU SEE ANY SIGNS SIMILAR TO FIGURE 2(A, B or C) ON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  THIS TRIP? YES NO 
b. DID YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO 
. . . . . . . . . . . . . . . .  ENTER THE FREEWAY ON THIS TRIP? YES NO 
9. IF  THE SIGNS HAD NOT BEEN IN OPERATION TODAY, AT WHICH RAMP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WOULD YOU HAVE ENTERED? 
(refer t o  attached sheet, page 2, and choose one of the answer-numbers given) 
COMMENTS: 
Please detach this sheet, fold, seal and mail 
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Please fold along this line. 
i n  t h e  1970 q u e s t i o n n a i r e .  I t  was t h e n  r e a l i z e d  t h a t .  a  one- 
s h e e t  q u e s t i o n n a i r e  would n o t  have s u f f i c i e n t  space  f o r  
t h e  r e q u i r e d  f i g u r e s .  There fo re ,  t h e  four-page format  w i t h  
a  s e p a r a t i o n  t o  be  made by t h e  r e c i p i e n t  was cons ide red  
necessa ry .  
On t h e  f r o n t  page,  t h e r e  was a  r e q u e s t  t o  t h e  mcltoris t  
f o r  coopera t ion .  Th i s  r e q u e s t  was s l i g h t l y  changed from 
t h e  1969 p l e a  t o  f i t  t h e  new format  and t o  i n c l u d e  t h e  whole 
s i g n  system. On t h e  second page, t h e r e  were f i v e  f i g u r e s ,  
two showing t h e  Ramp Informat ion  Sign ( l A ,  1 B )  and t h ~ r e e  
showing t h e  d i f f e r e n t  r o u t e  guidance s i g n s  (2A, Tra i1 ,b lazer ;  
2B,  V a r i a b l e  Message; 2C, Blank-out) . The q u e s t i o n n a i r e  
i t s e l f  was p r i n t e d  on page 3 .  The f i n a l  page was t h e  
s t a n d a r d  pos tage  form. The l a s t  two pages were de tached,  
f o l d e d ,  s e a l e d  (page 3 was gummed) and mai led .  For compari- 
son ,  a  copy of t h e  1969 Ramp Informat ion  S ign  q u e s t i o n n a i r e  
i s  p r e s e n t e d  a s  P l a t e  2 .  The complete r e p o r t  on t h e  r e s u l t s  
of  t h e  s t u d y ,  based on r e t u r n s  of  t h e  1969 q u e s t i o n n a i r e ,  
i s  p r e s e n t e d  i n  a n o t h e r  of t h e  p u b l i c a t i o n s  o f ,  , t h i s  r e s e a r c h  
( 2 6 ) .  I n  t h i s  s e c t i o n  d e t a i l s  of t h e  d e s i g n  of t h e  1.970 
q u e s t i o n n a i r e  a r e  g iven.  
I n  t h e  des ign  of  t h e  1970 q u e s t i o n n a i r e ,  a l l  phases o f  
t h e  conduct  of  t h e  1969 q u e s t i o n n a i r e  s tudy  werle thor:oughly 
reviewed w i t h  t h e  f u r t h e r  a s s i s t a n c e  of e x p e r t s  i n  survey 
r e s e a r c h  t echn iques .  
PJATE 2 (Opposite Page) 
19 69 'QUESTIONNAIRE 
YOU WERE GIVEN THIS QIJES'TIONNAIF'E AS YOU ENTERED -[-HE JOHN C.  LODGE: FREEWAY B Y  T H E  
1.  WHERE DID YOU BEGIN THlS T R l P  ? ............................................... 
( S T R E E T  A N D  NEAREST CROSS S T R E E T )  
2. WHERE DID YOU END THlS T R l P  ? ............................................. 
( S T R E E T  A N D  N E A R E S T  CROSS S T R E E T )  
3. WHICti RAMP DID YOU USE TO E X I T  FROM T H E  FREEWAY ? CHECK ONE: 
CLAIRMOUNT AVE  . . . . . . . . . .  DA\/ISON WEST WYOMING R D . .  . . . . . . . . . .  [? 
HAMIL-TON A\/E. CHICAGO B L V D  DAVISON EAST MEYERS RD, WcNlCHOLS RD . [? 
WEBB A V E .  . . . . . . . . . . . . . .  .g LINWOOD AVE r] 7 M l L E  R D . .  . . . . . . . . . . . .  
G L E N D A L E A V E  . . . . . . . . . . .  .U 1 LIVERNOIS AVE  8 M I L E  RD, GREENFIELD AVE  C] 
. . . . . . . . . . . . . . . . . .  OTHER (PLEASE SPECIFY) .............................. 
4. HOW OFTEN BETWEEN 2:30 P.M. AND 6:30 P.M. UO YOU ENTER THE RAMP WHERE YC)U RECEIVED 
THIS QUESTIONNAIRE ? CHECK ONE: 
NEVER BEFORE 0 ABOUT ONCE A WEEK 
SELDOM C] ABOUT TWICE A WEEK C] 
ALMClST EVERY DAY 0 
HAVE YOU EVER SEEN A SlGN SIMILAR TO T H E  
EXAMPLE SHOWN ? YES O N 0  
DO YOU USE THESE SIGNS TO H E L P  YOU DECIDE WHE 
TO EPCTERTHE FREEWAY?  YES r] NO 
ACCORDING TO T H E  EXAMPLE: 
IS T H E  WEBB RAMP CONGESTED ? . . . . .  YES NO 
IS T H E  DAVlSON RAMP CONGESTED ? . . .  YES NO 
IS T H E  LINWOOD RAMP CONGESTED ? . .  . Y E S  C] NO 
A T  WHICH-RAMP ARE YOU ADVISED TO ENTER THE 
FREEiWAY ? 
WEBB LINWOOD 
I F  AL-L THREE RAMPS SHOWN ON ANY SlGN ARE 
CONGESTED, T H E  ARROW A T  THE  TOP OF: T H E  
SlGN FLASHES IN GREEN. WHAT WOULD YOU DO 
IN THIS CASE ? CHECK ONE: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ENTER AT THE FIRST RAMP (EVEN IF SHOWN IN RED) 
GUESS T H E  LEAST  CONGESTED RAMP AND ENTER T H E R E .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTINUE ON T H E  T R A I L  OF  SIGNS U N T I L  AN 1JNCONGESTED RAMP IS FOUND 
C 
. . . . . . . . . . . .  
DECIDE N O T T O  E N T E R T H E  F R E E W A Y A T A L L  
.O 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .O 
10. H A V E  YOU PREVIOUSLY RECEIVED ANY INFORMATION ABOUT THESE SIGNS ? YES 0 NOD 
FROM WHICH SOURCES ? 
T V  3 RADIO 0 NEWSPAPER 0 LEAFLET  OTHER^ 
*, REMARKS: 
Prepared By The 
Tra//ic Safety Association 
Of Detroit For The  
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Q u e s t i o n  Development 
I n  t h e  1969 s t u d y ,  t h e  m o t o r i s t s  were asked t o  i n d i c a t e  
t h e i r  o r i g i n s  (Ques t ion  One) and d e s t i n a t i o n s  (Ques t ion  Two) 
by naming t h e  n e a r e s t  i n t e r s e c t i o n  f o r  t h e  beginning and 
end of t h a t  t r i p .  The coder  then  l o c a t e d  t h e s e  i n t e r s e c t i o n s  
on coded maps o r  from a  d i c t i o n a r y .  This  was a  very  time- 
consuming a c t i v i t y .  An a l t e r n a t i v e  would have been t.o supply 
each of t h e  m o t o r i s t s  wi th  a  p r i n t e d  zoned map, asking them 
t o  i n d i c a t e  t h e i r  zones of o r i g i n  and d e s t i n a t i o n .  'I'here 
was n o t  space  on t h e  q u e s t i o n n a i r e  and it would have r e q u i r e d  
t h a t  two a d d i t i o n a l  maps be d i s t r i b u t e d .  Therefore ,  it was 
decided t h a t  Ques t ions  One and Two would be u n a l t e r e d  from 
1969. 
Q u e s t i o n  Three, t h e  exit-ramp used,  was of p a r t i c u l a r  
v a l u e  f o r  comparison wi th  t h e  same q u e s t i o n  used i n  1969. 
Unfor tuna te ly ,  t h e  1969 p r i n t i n g  format  had a  weakness 
because some of t h e  check-boxes were c l o s e  t o  two colun~ns -- 
o f  p o s s i b l e  answers.  Addi t iona l  coding e f f o r t s  were 
necessary  t o  check f o r  and overcome t h i s  problem. A format  
change was made. The 9  Mile Road e x i t  was added because 
of i t s  heavy use  i n  t h e  1969 s tudy  and an i n t e r e s t  i n  
de termining t h e  p ropor t ion  of  m o t o r i s t s  s t a y i n g  on North- 
western  Highway beyond t h e  c i t y  l i m i t s  of D e t r o i t  who used 
t h e  9  Mile Road e x i t .  T r i p s  t e rmina t ing  beyond. 9 Mile Road 
were long enough t o  make it unnecessary t o  have more d e t a i l e d  
informat ion  on off-ramps f a r t h e r  downstream. 
Q u e s t i o n  number Four,  d e a l i n g  w i t h  f requency of  Lodge 
Freeway use ,  r e f e r r e d  t o  t h e  one p a r t i c u l a r  ramp i n  1969. 
S ince  m o t o r i s t s  obeying t h e  s i g n s  were n o t  always adv i sed  
t o  e n t e r  a t  t h e i r  d e s i r e d  ramp, t h e  1970 q u e s t i o n  r e f e r r e d  
t o  frequency o f  use  o r  g e n e r a l  d e s i r e  t o  use  t h e  Freeway. 
Also,  i n  t h e  a n a l y s i s  o f  t h e  1969 q u e s t i o n n a i r e ,  it was 
found t h a t . t h e  f i v e  c a t e g o r i e s  of  r e sponse  were unnecessary 
and t h e s e  were combined t o  g i v e  a  t o t a l  of t h r e e  c a t e g o r i e s .  
For comparison w i t h  t h e  1969 s tudy ,  t h e  q u e s t i o n s  
r e f e r r i n g  t o  t h e  Ramp Informat ion  Signs :  "Have you e v e r  
seen?"  (Number 5a) and "Do you use?"  (Number 5b) were a g a i n  
inc luded .  Q u e s t i o n s  6a and 6b a l s o  r e f e r r e d  t o  t h e  Ramp 
In fo rmat ion  Signs  and were concerned w i t h  t h e i r  s i g h t i n g  
and use  on - t h i s  t r i p .  I n  a  l a r g e  sample t h i s  should  g i v e  
r e l i a b l e  in fo rmat ion  on usage.  Even w i t h  t h e  augmented 
s i g n  system, i t  was p o s s i b l e  t o  e n t e r  t h e  Freeway w i t h o u t  
p a s s i n g  a  dynamic s i g n .  There fo re ,  t h e  q u e s t i o n  (Number 6a)  
of  whether  o r  n o t  t h e  m o t o r i s t  saw a  s i g n  on t h i s  t r i p  was 
needed. 
I f  t h e  m o t o r i s t  d i d  n o t  unders tand t h e  s i g n s ,  t h e  
in fo rmat ion  would n o t  be  o f  v a l u e  to  him. I n  t h e  1969 s t u d y ,  
two q u e s t i o n s  were des igned t o  tes t  d r i v e r s '  unders tand ing  
of  t h e  Ramp In fo rmat ion  Signs  ( P l a t e  2 ,  Q u e s t i o n s  Seven 
and E i g h t ) .  A s  many a s  95% answered t h e s e  q u e s t i o n s  corn- 
p l e t e l y  c o r r e c t l y .  These s i g n s  were i n  o p e r a t i o n  ano the r  
y e a r  and d i r e c t  q u e s t i o n s  abou t  d r i v e r  unders tanding were 
n o t  inc luded  i n  t h e  1970 q b e s t i o n n a i r e .  
Q u e s t i o n  Seven (1969  Q u e s t i o n  Nine) was a l s o  inlcluded 
a g a i n ,  a l though  it was changed s l i g h t l y .  The 1.970 ques t ion-  
n a i r e  had an  a d d i t i o n a l  drawing of t h e  Ramp Informat ion  S ign  
w i t h  conges t ion  shown a t  a l l  ramps (F igure  1 B ) .  Also,  t h e  
emphasis i n  t h e  q u e s t i o n  was on " t o d a y ' s  t r i p . "  The responses  
made it p o s s i b l e  t o  s tudy  t h e  r e l a t i v e  importarlce of  
r e a s o n a b l e  answers,  c o n t i n u i n g  on t h e  a l t e r n a t e  r o u t e  o r  
abandoning t h e  Freeway, f o r  d i f f e r e n t  t r i p  l e n g t h s .  There 
were two o t h e r  s m a l l  changes i n  t h i s  q u e s t i o n .  F i r s t ,  t h e  
h y p o t h e t i c a l  c a s e  r e f e r r e d  t o  was shown i n  F igure  1 B  on 
page 2 i n s t e a d  of i n  a  sen tence .  Second, t h e  f i r s t  two 
p o s s i b l e  answers from l a s t  y e a r  were combined based on t h e  
s i m i l a r i t y  of  1969 responses .  
Quest-ion E i g h t  was similar t o  Q u e s t i o n  S i x ,  on ly  
d e a l i n g  w i t h  t h e  r o u t e  guidance s i g n s .  
Ques t ion  Nine was developed t o  de termine  t h e  f i r s t  
ramp.rnotor is t s  cons idered  e n t e r i n g .  S ince  t h e  ramp they  
a c t u a l l y  used ( t h e  p o i n t  of  d i s t r i b u t i o n )  was p r e p r i n t e d  
on t h e  q u e s t i o n n a i r e ,  t h e  d i v e r s i o n  because of t h e  s i g n s  
could  be  determined f o r  t h o s e  who used t h e  s i g n s  on t h i s  
t r i p .  For t h o s e  who d i d  n o t  use  t h e  s i g n s ,  t h e  answer t o  
Q u e s t i o n  Nine would be  expected  t o  be t h e  same a s  t h e  
on-ramp used.  
I n  1969, t h e r e  had been e x t e n s i v e  p u b l i c i t y  abou t  t h e  
s i g n  system i n  t h e  t e l e v i s i o n ,  r a d i o  and newspaper media 
a t  t h e  time of  i n t r o d u c t i o n  of  t h e  system. S ince  t h e r e  had 
been no comparable e f f o r t  d u r i n g  much of  1970, 1969 Q u e s t i o n  
Ten, d e a l i n g  w i t h  s o u r c e s  of in fo rmat ion ,  was n o t  r epea ted .  
Three o t h e r  q u e s t i o n s  which were cons ide red  b u t  n o t  
inc luded  a r e  l i s t e d  below. 
1. What i s  t h e  purpose of  t h i s  t r i p ?  
2 .  Which ramp do you normally use  t o  e n t e r  t h e  
Northbound Lodge Freeway between 2:30 and 
6:30 p.m.? 
3. I f  t h i s  ramp were c l o s e d  t o  t r a f f i c ,  how would 
you g e t  t o  your d e s t i n a t i o n ?  
a .  Attempt t o  e n t e r  t h e  Freeway a t  a n o t h e r  ramp 
b .  Use some a l t e r n a t e  s u r f a c e  s t r e e t  r o u t e  
I n  an  a t t e m p t  t o  keep response  e f f o r t  t o  a  minimum, 
t h e  answers t o  t h e s e  q u e s t i o n s  were n o t  cons ide red  t o  be  of  
enough s i g n i f i c a n c e  and t h e  q u e s t i o n s  were n o t  used.  
QUESTIONNAIRE PREPARATION, DISTRIBUTION AND RETURNS 
S i n c e  r e c o r d s  of  t r a f f i c  volume e n t e r i n g  a t  each ramp 
were known, it was easy  t o  e s t i m a t e  t h e  number of p r e p r i n t e d  
q u e s t i o n n a i r e s  needed f o r  d i s t r i b u t i o n  a t  each ramp. This  
v a l u e  was i n c r e a s e d  by from 250 t o  500 f o r  each ramp. A 
t o t a l  of 15,000 q u e s t i o n n a i r e s  were p r i n t e d .  
I t  had been planned t o  i s s u e  t h e  q u e s t i o n n a i r e  i n  mid- 
J u l y ,  e x a c t l y  one yea r  fol1.owing t h e  1969 d i s t r i b u t i o n .  
However, p r i n t i n g  d e l a y s  prevented  t h e  d i s t r i b u t i o n  of  t h e  
q u e s t i o n n a i r e  a t  t h a t  time. I t  was i n s t e a d  d i s t r i b u t e d  on 
Tuesday, August 1 1 t h .  The l a t e r  d i s t r i b u t i o n  d a t e  was more 
s a t i s f a c t o r y  s i n c e  some of t h e  ramp s i g n a l s  were t empora r i ly  
o u t  of s e r v i c e  dur ing  J u l y  and it was be l i eved  t h a t  d r i v e r  
response  should be t e s t e d  on a  system t h a t  had been i n  
good working o r d e r  f o r  some weeks. There i s  no evidence  
t h a t  t h e r e  was a  d i f f e r e n t  t r a f f i c  p a t t e r n  on August 1 1 t h  
from t h e  o r i g i n a l l y  planned d i s t r i b u t i o n  day of  J u l y  16 th .  
A l l  l o c a l  schoo l s  and c o l l e g e s  were e i t h e r  i n  r e c e s s  o r  had 
summer programs i n  s e s s i o n  on both  days .  Tuesday and 
Thursday d i d  n o t  u s u a l l y  e x h i b i t  d i f f e r e n t  p a t t e r n s  a s  days 
of t h e  week dur ing  1969 and 1970, and t h e r e  were no p u b l i c  
h o l i d a y s  c l o s e  t o  e i t h e r  d a t e .  
Extens ive  p u b l i c i t y  on t h e  q u e s t i o n n a i r e  was ob ta ined  
both  b e f o r e  and s h o r t l y  a f t e r  d i s t r i b u t i o n .  A j o i n t  p r e s s  
conference  was h e l d  w i t h  I n s p e c t o r  Ricard of  t h e  D e t r o i t  
P o l i c e  Department, Motor T r a f f i c  Bureau, t o  announce and 
e x p l a i n  t h e  purpose of  t h e  q u e s t i o n n a i r e  d i s t r i b u t i o n .  This  
conference  was widely r e p o r t e d  on l o c a l  t e l e v i s i o n  and 
r a d i o  news programs and i n  t h e  D e t r o i t  newspapers ( s e e  
Appendix A f o r  in fo rmat ion  on p u b l i c  r e l a t i o n s  a.nd i n f o r m a t i o n ) .  
On t h e  day of t h e  d i s t r i b u t i o n ,  t e l e v i s i o n  news i n t e r v i e w s  
were filmed at the West Grand Boulevard on-ramp distribution 
point. The films of the distribution were shown the same 
evening on local television news programs. 
The questionnaires were distributed from 2:30 p.m. to 
6:30 p.m. at the same eight metered on-ramps as in 1969. 
The actual distribution process caused little delay to 
motorists as they were handed a questionnaire while stopped 
for the ramp metering process. A police officer from the 
Motor Traffic Bureau was present at each ramp to insure the 
smooth flow of traffic. Almost all motorists accepted the 
questionnaire. 
Experience in 1969 indicated that questionnaires would 
be mailed as late as one year following the date of issuance. 
It was believed desirable that, since information on a 
specific trip was requested, a date beyond which no further 
questionnaires would be analyzed be established. This date 
was set at one month. Table 1 shows the log of questionnaires 
received by date of reception. More than half of the 
questionnaires had been delivered by the Monday following 
the distribution (5th day) and almost 85% of those returned 
within 30 days had been received after one week. 
TABLE 1 
QUESTIONNA.IRE RETURNS 
Tab le  2  shows b o t h  1969 and 1970 i n f o r m a t i o n  on 
t r a f f i c  e n t e r i n g  a t  each  d i s t r i b u t i o n  p o i n t  ramp, t h e  number 
o f  q u e s t i o n n a i r e s  i s s u e d ,  t h e  p e r c e n t  r e c e i v i n g  quest- ion-  
n a i r e s ,  and t h e  number and p e r c e n t  o f  q u e s t i o n n a i r e s  r e t u r n e d .  
More t h a n  12,000 q u e s t i o n n a i r e s  were i s s u e d  and 3,437 were 
r e t u r n e d ,  a r e t u r n  r a t e  o f  28.3%, a  s u b s t a n t i a l  i n c r e a s e  
from t h e  2,419 o r  22.3% r e t u r n e d  i n  1969. The d i f f e r e n c e  
was due t o  a  l a r g e r  f r a c t i o n  o f  m o t o r i s t s  r e c e i v i n g  
q u e s t i o n n a i r e s  i n  1970 a s  well a s  a  b e t t e r  r e t u r n  r a t e  f o r  
which no e x p l a n a t i o n  i s  a p p a r e n t .  





















QUESTIONNAIRE DISTRIBUTION, RESPONSE AND RAMP TRAFFIC 
(1969 FIGURES ARE GIVEN IN PARENTHESES) 
Overall percentage 28.3 





































I t  i s  e v i d e n t  t h a t  t h e  o v e r a l l  pe rcen tage  r e t u r n e d  
and t h e  pe rcen tage  r e t u r n e d  f o r  each ramp was much h i g h e r  
than  i n  1969, a s  was t h e  pe rcen tage  of  m o t o r i s t s  e n t e r i n g  
a t  each d i s t r i b u t i o n  p a i n t  who r e c e i v e d  ques t ion .na i res .  
Considerable  improvements i n  t h e  r e t u r n  r a t e  a t  t h e  Davison 
and Linwood ramps were most n o t a b l e .  
I t  i s  a l s o  noted  t h a t  t h e  r e t u r n  r a t e  v a r i e d  widely 
among t h e  ramps wi th  more t h a n  one- th i rd  of  t h e  ques t : ionnai res  
r e t u r n e d  by t h o s e  r e c e i v i n g  them a t  t h e  West Gra.nd Boulevard 
and Seward ramps. The Davison Expressway, Linwolod and 
Wyoming Road ramp u s e r s  r e t u r n e d  more than  25% olf t h e  
q u e s t i o n n a i r e s .  The Chicago, Webb and L i v e r n o i s  r e t u r n s  
remained nea r  a  d i s a p p o i n t i n g  20% l e v e l .  These d i f f e r e n c e s  
a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  (Chi-square;  a = . 001) .  
QUESTIONNAIRE CODING AND RESPONSE CHECKING 
A s  shown i n  Table 1 r e t u r n e d  q u e s t i o n n a i r e s  begain 
a r r i v i n g  on August 12 ,  1970, t h e  day a f t e r  d i s t r i b u t i o n .  
The bulk  of t h e  q u e s t i o n n a i r e s  were r e t u r n e d  w i t h i n  two 
weeks of  t h e  d i s t r i b u t i o n  d a t e  and a  cu t -o f f  d a t e  of 
September 11, 1970 was e s t a b l i s h e d  f o r  p rocess ing .  Those 
q u e s t i o n n a i r e s  r e c e i v e d  a f t e r  t h a t  d a t e  were r e a d ,  r e sponses  
t o  t h e  respondent  I s   comment:^ made when appropr ia . t e  ( a l l  
respondents  p rov id ing  t h e i r  name and address  were thanked 
f o r  t h e i r  p a r t i c i p a t i o n )  and any unusual  comments noted .  
Otherwise ,  t h e  more than  100 q u e s t i o n n a i r e s  r e c e i v e d  w e l l  
i n t o  1971 were n e i t h e r  coded nor processed  w i t h  t h e  bulk o f  
t h e  q u e s t i o n n a i r e s  . 
Coding f o r  l a t e r  machine p rocess ing  was accomplished 
d i r e c t l y  on t h e  q u e s t i o n n a i r e  form, a l though  t h e  form had 
n o t  been s p e c i f i c a l l y  des igned f o r  easy keypunch o p e r a t o r  
p rocess ing .  Each of t h e  e i g h t  ramps was ass igned  a  one- 
d i g i t  number ( s e e  Table B-1  i n  Appendix B f o r  code 
d i c t i o n a r y ) .  The ramp name was p re -p r in ted  on t h e  ques t ion-  
n a i r e s  t o  i n s u r e  quick  and a c c u r a t e  i d e n t i f i c a t i o n  of t h e i r  
p l a c e  of e n t r y  t o  t h e  Freeway. Each q u e s t i o n n a i r e  r e c e i v e d  
was ass igned  a  f o u r - d i g i t  s e r i a l  number commencing wi th  0001 
f o r  t h e  f i r s t  r e c e i v e d ,  0002 f o r  t h e  second, e t c . ,  f o r  each 
ramp. Thus, t h e  f i r s t  q u e s t i o n n a i r e  r e t u r n e d  t h a t  had 
been d i s t r i b u t e d  a t  t h e  Seward ramp (Entry No. 2) became 
20001, t h e  second 20002, e t c .  A l o g  was k e p t  showing t h e  
q u e s t i o n n a i r e s  r e c e i v e d  d a i l y  and t h e  s e r i a l  number ass igned 
t o  each q u e s t i o n n a i r e .  This  log  was used f o r  v a r i o u s  
a d m i n i s t r a t i v e  f u n c t i o n s  i n  t h e  coding and p rocess ing  
a c t i v i t y .  
The coding was done by one of  t h r e e  i n d i v i d u a l s ,  checked 
by one of  t h e  o t h e r s  and d i s c u s s e d  wi th  t h e  P r i n c i p a l  
I n v e s t i g a t o r  a s  needed. A notebook was mainta ined t o  achieve  
uniform t r e a t m e n t  of  d a t a  by a l l  coders .  The coding was 
done one q u e s t i o n  a t  a  t ime t o  maximize c o n s i s t e n t  t r e a t m e n t .  
I n  Q u e s t i o n  One, t h e  m o t o r i s t  was asked t o  g i v e  t h e  
n e a r e s t  major s t r e e t  i n t e r s e c t i o n  t o  where he  began h i s  
t r i p .  This  d a t a  had t o  be transformed t o  a  zone of  o r i g i n  
a s  shown i n  F i g u r e  4 on page 91. Genera l ly ,  t h e  coder  
l o c a t e d  t h e  o r i g i n  on a map t h a t  was d i v i d e d  i n t o  number 
zones and recorded  t h e  app: ropr ia te  zone number on t h e  
q u e s t i o n n a i r e .  The zones were g e n e r a l l y  t h e  same a s  t h o s e  
used i n  1969 w i t h  some grouping of  zones w i t h  low samples 
(Table B-3, Appendix B ) .  I f  t h e  g iven  o r i g i n  occur red  on 
a l i n e  bounding zones, t h e  zone t o  t h e  sou th  o r  e a s t  of  t h e  
l i n e  was coded a s  t h e  o r i g i n .  If t h e  o r i g i n  g iven  was ou t -  
s i d e  o f  t h e  zones on t h e  map, "01" o r  "07"  was coded, 
depending on whether  t h e  o r i g i n  was e a s t  o r  wes t  of  a l i n e  
drawn p a r a l l e l  t o  Woodward Avenue through t h e  c e n t e r  of  
D e t r o i t .  An American Automobile A s s o c i a t i o n  (MU) map of 
D e t r o i t  and S o u t h e a s t e r n  Michigan (1969) and a D e t r o i t  
Edison Corpora t ion  map of  D e t r o i t  and t h e  D e t r o i t  Met ropo l i t an  
Area (1970) were used t o  l o c a t e  o r i g i n s .  
An a l p h a b e t i c a l  d i c t i o n a r y  of  t h e  o r i g i n s  was sequen- 
t i a l l y  developed t o  f a c i l i t a t e  t h e  coding p r o c e s s .  The 
s t r e e t  and n e a r e s t  c r o s s - s t r e e t  were e n t e r e d  i n  t h e  l o g  
under t h e  f i r s t  a l p h a b e t i c  l e t t e r  of  t h e  i n t e r s e c t i o n  
(numbers fol lowed l e t t e r s ) .  A s  t h e  d i c t i o n a r y  grew, t h i s  
speeded coding by making it p o s s i b l e  t o  look up an  i n t e r -  
s e c t i o n  i n  t h e  l o g  and r e c o r d  t h e  zone r a t h e r  than  go through 
t h e  more l eng thy  procedure  of l o c a t i n g  t h e  i n t e x s e c t i o n  
and zone on t h e  map. 
The Keystone S t r e e t  Guide and Map of  D e t r o i t  and 
V i c i n i t y  and t h e  D e t r o i t  Telephone Di rec to ry  were a l s o  used 
t o  l o c a t e  a d d r e s s e s ,  b u i l d i n g s  and h o s p i t a l s  when t h e s e  
were g iven i n s t e a d  of  i n t e r s e c t i o n  names. Such s p e c i f i c  
t r a f f i c  g e n e r a t o r s  a s  t h e  General  Motors Bu i ld ing ,  Wayne 
S t a t e  U n i v e r s i t y ,  e t c . ,  were added t o  t h e  d i c t i o n a r y .  The 
" S t r e e t  Guide" a l s o  helped t o  l o c a t e  minor s t r e e t s  and 
i n t e r s e c t i o n s .  
I t  was decided n o t  t o  code t h e  d e s t i n a t i o n s  ( Q u e s t i o n  
Two). The 1969 r e t u r n s  showed t h a t  t h i s  was n o t  a  p a r t i -  
c u l a r l y  impor tan t  q u e s t i o n  s i n c e  d e s t i n a t i o n s  were g e n e r a l l y  
evenly d i s t r i b u t e d  about  t h e  most convenient  off-ramp. 
The Freeway e x i t  ramp responses  t o  ~ u e s t i o n  Three 
were numbered and coded "01-13", r e s p e c t i v e l y  (Table  B-2 
i n  Appendix B ) .  A l l  e x i t  ramps beyond S o u t h f i e l d  were 
coded "14." Most of t h e s e  e x i t  ramps were l o c a t e d  on 
Westbound 1-696. Other  coding p r a c t i c e s  a r e  shown i n  
Tables  B-3 through B-11  i n  Appendix B .  
The r e s p o n d e n t ' s  comments were a l s o  coded. Coders 
looked f o r  f i v e  b a s i c  themes: t h e  Lodge Freeway i n  g e n e r a l ;  
t h e  Ramp Metering system; t h e  Ramp Informat ion  Signs ;  t h e  
Route Guidance Signs  ( t h e  T r a i l b l a z e r s ,  V a r i a b l e  Message 
Sign and Blank-out Sign sys tem) ;  and t h e  A l t e r n a t e  Routes.  
Comments concerning t h e  Freeway and ramp meter ing  were 
coded "1" f o r  f a v o r a b l e  comments and "2" f o r  n e g a t i v e  comments. 
A " 0 "  was e n t e r e d  f o r  no response .  
Comments on t h e  Ramp Informat ion  s i g n s  ( F i g u r e s  l A  
and 1 B  on t h e  q u e s t i o n n a i r e )  and Route Guidance s i g n s  
( F i g u r e s  2A, 2B, 2C on t h e  q u e s t i o n n a i r e )  were coded i n  
more d e t a i l .  The same coding system was used f o r  both  
types  of s i g n s .  A " O 1 b i i g n i f i e d  t h a t  a respondent  had n o t  
commented on t h e  s i g n s .  A "1" i n d i c a t e d  a g e n e r a l l y  
f a v o r a b l e  r e sponse  and "2"  a g e n e r a l l y  unfavorab le  response .  
I f  t h e  respondent  commented t h a t  t h e  i d e a  behind t h e  s i g n s  
was good, t h e  response  was coded " 3 . "  I f  t h e  respondent  
f e l t  t h e  b a s i c  i d e a  of t h e  s i g n s  was bad, t h e  code "4." 
Favorable  comments on t h e  s i g n  d e s i g n  were coded "5" and 
s t a t e m e n t s  t h a t  t h e  s i g n  d e s i g n  was bad were coded "6." I f  
t h e  respondent  f e l t  t h e  s i g n s  were o p e r a t i n g  w e l l ,  t h e  code 
was " 7 . "  I f  t h e  respondent  commented t h a t  t h e  s i g n s  were 
o p e r a t i n g  poor ly ,  t h e  code was "8."  Comments which mentioned 
t h e  s i g n s  b u t  were n e i t h e r  f a v o r a b l e  nor unfavorab le  were 
coded w i t h  a " 9 . "  
I n  coding comments on t h e  a l t e r n a t e  r o u t e ,  two b a s i c  
comments, r e f e r r i n g  e i t h e r  t o  t h e  s lowness o f  t h e  r o u t e  o r  
t h e  neighborhood t r a v e l e d  through,  were looked f o r .  A " 0 "  
s i g n i f i e d  e i t h e r  "no response"  o r  comments which s t a t e d  
t h a t  t h e  a l t e r n a t e  r o u t e  was n e i t h e r  s lower nor  f a s t e r  than  
t h e  normal r o u t e  t aken  by t h e  p a r t i c u l a r  respondent .  
Genera l ly  f a v o r a b l e  comments were coded "1" and comments 
t h a t  s t a t e d  a l t e r n a t e  r o u t e s  a r e  always o r  a lmost  always 
s lower  were coded "2 .  '9 "3' s i g n i f i e d  t h a t  t h e  respondent  
g o t  l o s t  o r  f e a r e d  g e t t i n g  l o s t  i n  fo l lowing  t h e  a l t e r n a t e  
r o u t e ,  and " 4 "  s i g n i f i e d  a n  o b j e c t i o n  t o  t h e  neighborhoods 
passed through by t h e  a l t e r n a t e  r o u t e .  Genera l  o b j e c t i o n s  
t o  a l t e r n a t e  r o u t e s  where t h e  respondent  l i s t e d  no s p e c i f i c  
problems were coded '3." I n c r e a s e  i n  t r a v e l  t ime due t o  
t h e  f a c t  t h a t  t h e  a l t e r n a t e  r o u t e  was s lower a s  a r e s u l t  
sf t h e  ramp mete r ing  were coded " 6 . "  A response  which 
inc luded  o b j e c t i o n s  t o  both  t h e  s lowness of  t h e  a l t e r n a t e  
r o u t e s  and t h e  neighborhood they  t r a v e r s e d  was coded " 7 . "  
Coding Problems 
Problems occur red  wi th  t h e  o r i g i n  coding when t h e  
respondent  l i s t e d  an  incomple te  o r i g i n  (no c r o s s  s t r e e t  
g iven)  o r  t h e  o r i g i n  made no s e n s e  a s  i n  t h e  i n s t a n c e  where 
t h e  s t r e e t s  named d i d  n o t  i n t e r s e c t .  I n  t h e s e  c a s e s ,  "00"  
was recorded f o r  no response .  A few o r i g i n  answers were 
very  i n c o n s i s t e n t  w i t h  t h e  ramp e n t e r e d .  These were coded 
"00 . " -  Occas iona l ly ,  t h e  respondent  viewed a round t r i p  a s  
having both  i t s  o r i g i n  and d e s t i n a t i o n  a t  home. 
Sometimes t h e  responden t s  would check two boxes f o r  
Q u e s t i o n  Three, t h e  e x i t  ramp. I n  most c a s e s ,  they  were 
i n d i c a t i n g  t h e  ramps they used f o r  bo th  e n t r a n c e  and e x i t s .  
The e x i t  ramp was, of  course ,  coded a s  t h e  answer. Rep l i e s  
t h a t  were i n c o n s i s t e n t  w i t h  a r e a s o n a b l e  on-ramp f o r  t h e  
t r i p  o r i g i n  were coded "no response . "  
The r e sponden t s  sometimes had t r o u b l e  d e f i n i n g  th~e 
d i f f e r e n c e  between "once o r  twice a week" and "a lmost  
everyday" when answering how o f t e n  they  used t h e  Freeway 
( Q u e s t i o n  F o u r ) .  I f  it was noted  t h a t  t h e  Freeway was used 
t h r e e  times a week, a " 2 "  was e n t e r e d .  I f  t hey  used t h e  
Freeway f o u r  o r  f i v e  times a week, a " 3 "  was e n t e r e d .  
Ques t ions  F i v e  and S i x  were s o  s i m i l a r  t h a t  
t h e  same t y p e s  o f  problems a r o s e  i n  coding r e sponses .  
I f  bo th  boxes were checked i n  Q u e s t i o n  5a o r  b ,  o r  i f  
"sometimes" was g iven  f o r  an answer,  y e s  "1"  was coded 
a s  t h e  r e p l y .  I f  bo th  boxes o r  "sometimes" were t h e  : reply 
i n  Q u e s t i o n  6a o r  b, no r e sponse  was coded. S i m i l a r  :problems 
a r o s e  w i t h  Q u e s t i o n  E i g h t  and were handled i n  t h e  sa:me 
manner. 
I n  many i n s t a n c e s ,  r e sponden t s  r e p l i e d  t o  Q u e s t i o n  
Seven by w r i t i n g  t h e i r  own answer o r  by checking two o r  a l l  
of t h e  boxes.  I n  t h e s e  c a s e s ,  no r e sponse  was coded. 
I n  Q u e s t i o n  Nine, t h e  coder  was t o  have r e f e r r e d  t o  
Page Two o f  t h e  q u e s t i o n n a i r e  f o r  a l i s t  of  numbered ramps. 
Sometimes t h e  r e sponden t  would g e t  h i s  answer from t h e  
f i g u r e s  on page two and would answer l A ,  2B, etc.  These 
answers were dec iphe red  and t h e  p rope r  answer coded. 
ADDITIONAL VARIABLES 
I n  t h e  a n a l y s i s  of  t h e  q u e s t i o n n a i r e  r e s u l t s ,  i n i t i a l l y  
it was determined d e s i r a b l e  t o  c r e a t e  a  number of  v a r i a b l e s  
beyond t h o s e  d i r e c t l y  p r i n t e d  on t h e  q u e s t i o n n a i r e  i t s e l f .  
A t o t a l  of  18  v a r i a b l e s  were d e f i n e d  from t h e  q u e s t i o n n a i r e .  
I t  was a l s o  deemed impor tan t  t o  develop a  number o f  s p a t i a l l y  
r e l a t e d  v a r i a b l e s  concerned w i t h  t h e  ramp deemed most l i k e l y  
t o  be used f o r  t r a f f i c  moving dur ing  uncongested p e r i o d s  
and v a r i o u s  c h a r a c t e r i s t i c s  o f  t h e  t r i p  i t s e l f .  
These a d d i t i o n a l  v a r i a b l e s  a r e  l i s t e d  i n  Table 3 .  
TABLE 3 
ADDITIONAL VARIABLES 
Most Convenient Ramp (MCR) (See Table B - 1 ,  Appendix B )  
O r i g i n  t o  MCR Dis tance  (Miles) 
MCR t o  E x i t  Ramp Dis tance  (Miles) 
.Freeway Dis tance  (Miles)  
MCR t o  On-Ramp Dis tance  (Miles)  
Excess Dis tance  (Miles)  
Minimum T r i p  Length (Miles) 
F r a c t i o n  of T r i p  on S t r e e t  System 
The Most Convenient Ramp (MCR) was d e f i n e d  a s  t h e  
on-ramp which would most l o g i c a l l y  be used by a  m o t o r i s t  
from a  zone of  o r i g i n  u s i n g  major s t r e e t s  dur ing  t y p i c a l  
uncongested c o n d i t i o n s ,  The MCR for each of t h e  32 zones 
of o r i g i n  is  given i n  Table B-17 i n  Appendix B.  
The o t h e r  v a r i a b l e s  a r e  based on major s t r e e t  and 
Lodge Freeway d i s t a n c e s  measured from l a r g e  s c a l e  maps 
between c e n t r o i d s  of zones, on-ramps and off-ramps. These 
v a r i a b l e s  a r e  se l f -exp lana to ry ,  excep t  t h e  Excess Distance 
v a r i a b l e  is  t h e  a d d i t i o n a l  t r a v e l  i n  mi les  on t h e  r o u t e  
a c t u a l l y  used over  t h a t  of  t h e  minimum d i s t a n c e  r o u t e  pass ing  
through t h e  MCR. 
I n  o r d e r  t o  c o n s t r u c t  t h e s e  d i s t a n c e - r e l a t e d  v a r i a b l e s ,  
m a t r i c e s  of d i s t a n c e s  from Zones of  Or ig in  t o  a l l  ramps, 
between Freeway on- and off-ramps and between Freeway on- 
ramps were developed. These a r e  p resen ted  a s  Tables B-18 
through B-20 i n  Appendix B.  
FINAL SAMPLE 
I t  was be l i eved  h igh ly  d e s i r a b l e  t o  be a b l e  t o  conduct 
an o r thogona l  a n a l y s i s  of t h e  r e s u l t s  of t h e  q u e s t i o n n a i r e  
s tudy .  Therefore ,  a  review of t h e  completeness of responses  
t o  impor tant  q u e s t i o n s  was made and it was determined t h a t  
it would be p o s s i b l e  t o  r e t a i n  more than 80% of t h e  3 , 4 2 7  
q u e s t i o n n a i r e s  by us ing  only  those  which had responses  t o  
a l l  of t h o s e  q u e s t i o n s  deemed t o  be  impor tant .  
A t o t a l  of  613 q u e s t i o n n a i r e s  were e l i m i n a t e d  because 
o f  i n c o n s i s t e n t  o r  non-response t o  q u e s t i o n s  b e l i e v e d  t o  
be  h i g h l y  s i g n i f i c a n t  i n  t h e  a n a l y s i s .  Almost 30% of  t h e s e  
had a d e f e c t i v e  o r i g i n .  Almost 10% f a i l e d  t o  g i v e  t h e i r  
off-ramp o r  i d e n t i f i e d  an  imposs ib le  off-ramp upstream 
from t h e i r  on-ramp. Almost 70% of  t h e  d e f e c t i v e  ques t ion-  
n a i r e s  d i d ' n o t  s e l e c t  a  r e sponse  t o  t h e  h y p o t h e t i c a l  
b e h a v i o r a l  r e sponse  t o  t h e  impor tan t  Ramp Informat ion  S ign  
d i s p l a y  ( Q u e s t i o n  Seven) .  Almost 20% o f  t h e s e  q u e s t i o n n a i r e s  
had i n c o n s i s t e n t  r e sponses  t o  t h e  v a r i o u s  p a r t s  o f  Q u e s t i o n s  
F ive  and S i x  d e a l i n g  w i t h  Ramp Informat ion  Sign s i g h t i n g  
and use .  
Appendix B ,  Table B-1 ,  c o n t a i n s  a  key and a l i s t i n g  
of  t h e  d a t a  f o r  each of t h e  2,824 q u e s t i o n n a i r e s  i n  t h e  
f i n a l  a n a l y s i s  group.  
I n  making t h e  a n a l y s i s ,  c o n s i d e r a t i o n  was g iven  t o  
t r e a t i n g  t h e  r e t u r n e d  a c c e p t a b l e  q u e s t i o n n a i r e s  a s  i f  they  
were from a sample s t r a t i f i e d  by ramp and weighted accord ing ly  
t o  e x p r e s s  a n  e s t i m a t e  of  t h e  p o p u l a t i o n  of  u s e r s  o f  t h e  
e i g h t  ramps. For example, each of t h e  772 West Grand 
Boulevard q u e s t i o n n a i r e s  would have a weight  of  a lmost  4 
s i n c e  t h e  volume e n t e r i n g  t h a t  ramp was 2,777. A t  t h e  
Chicago Boulevard e n t r a n c e  ramp t h e  weight  would be  a lmost  
7 s i n c e  t h e r e  were on ly  149 s a t i s f a c t o r y  i n t e r v i e w s  o f  t h e  
1 ,025  v e h i c l e s  e n t e r i n g  a t  t h a t  ramp t h e  day o f  t h e  survey.  
I t  was b e l i e v e d  t h a t  t h e  i n h e r e n t  b i a s  i n  a  pos t -ca rd  
r e t u r n  q u e s t i o n n a i r e  and t h e  l a c k  of  need f o r  a  p r e c i s e  
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p o p u l a t i o n  v a l u e  suppor ted  t h e  d e c i s i o n  n o t  t o  weight  each 
q u e s t i o n n a i r e  b u t  t o  r e p o r t  t h e  r e s u l t s  a s  t h o s e  ob ta ined  
from 2,834 coopera t ing  m o t o r i s t s  from among 12,130 
r e c e i v i n g  them of  a  t o t a l  of  13,370 v e h i c l e s  e n t e r i n g  t h e  
ramps dur ing  t h e  s tudy  p e r i o d .  
ANALYSIS 
I t  was b e l i e v e d  t h a t  t h e  most impor tant  f i n d i n g s  of  
t h i s  r e s e a r c h  would be  ob ta ined  by cons ide r ing  n o t  on ly  t h e  
r e l a t i v e  frequency of  t h e  q u e s t i o n  responses  and v a l u e s  
of  t h e  v a r i a b l e s  themselves,  b u t  a l s o  t h e  many in te rac l t ions  
o f  a  j o i n t  d i s t r i b u t i o n  of two o r  more v a r i a b l e s .  
Af te r  developing u n i v a r i a t e  d i s t r i b u t i o n s  f o r  each of  
t h e  26 v a r i a b l e s  (F igure  2 shows q u e s t i o n n a i r e  r e t u r n  
frequency by ramp s f  e n t r y ) ,  more t h a n  100 p o s s i b l y  impor tant  
m u l t i v a r i a t e  d i s t r i b u t i o n s  were i d e n t i f i e d .  Each of t h e s e  
d i s t r i b u t i o n s  was developed and analyzed a s  a p p r o p r i a t e .  A s  
t h e  d e t a i l e d  a n a l y s i s  proceeded, it was found t h a t  s e v e r a l  
a d d i t i o n a l  d i s t r i b u t i o n s  had t o  be  enumerated. 
Many of t h e  f i n a l  v a r i a b l e s  used were numerical  and 
s t a n d a r d  s t a t i s t i c a l  tests o f  means and d i s p e r s i o n s  could  
have been used.  However, it was found t h a t  s a t i s f a c t o r y  
r e s u l t s  could  b e  ob ta ined  by c l a s s i f y i n g  each of t h e  v a r i a b l e s ,  
and when s t a t i s t i c a l  tests were necessary ,  us ing  t h e  
Chi-square tes t  on t h e  contingency t a b l e s  r e s u l t i n g  from 
t h e  c l a s s i f i c a t i o n s .  
CHICAGO WEBB DAVISON 
RAMP OF ENTRY 
FIGURE 2 
WYOMING 
QUESTIONNAIRE RETURNS BY RaMP ISSUED 
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A risk of identifying a difference when in fact one 
does not exist (the alpha risk) of one percent was selected. 
For purposes of studying the results, however, the actual 
value of Chi-square and its associated probability level 
are presented, or the fact that the Chi-square values are 
such that probabilities of errors of the first type of less 
than ,001 are identified. 





As described in Chapter One, a final set of 2,824 
questionnaires complete in all significant respects and 
with internally consistent answers were obtained. Di~stri- 
butions of responses to each question and derived variable 
were obtained as well as many joint distributions of two 
or more variables, In thi,s chapter, successive consideration 
is given to seven topics listed below. 
1. Sighting and Usage of the Dynamic Sign System 
2. Sighting and Usage Determinants and Attitudes 
Toward the Ramp Information System 
3. Specific Comments 
4. Ramp Usage Dispersion 
5. Trip Origins and Destinations 
6. Ramp Differences 
7. Comments 
This structuring attempts to develop both the ,simple and 
complex relationships among the attitudes, knowledge and 
behavior of almost 3000 users of this important freeway 
corridor. 
SIGHTING AND USAGE OF THE DYNAMIC S I G N  SYSTEM 
Driver  responses  t o  t h e  f o u r  q u e s t i o n s  on s e e i n g  and 
us ing  t h e  Ramp Information Signs  (Ques t ions  F ive  and S i x )  
a r e  p resen ted  i n  Table 4 .  Even a f t e r  a  y e a r ' s  o p e r a t i o n  
20.3% of t h e  m o t o r i s t s  had n o t  seen  t h e s e  s i g n s .  Of t h o s e  
who had seen them, 48 .6% used them a s  an  a i d  i n  r o u t e  
s e l e c t i o n .  Even among t h i s  group of  u s e r s  only 73.4% of 
those  who saw t h e  s i g n s  on t h i s  t r i p  used t h e  s i g n s  on t h i s  
t r i p .  
I t  would be expected t h a t  d r i v e r s  who used t h e  s i g n s  
would be more l i k e l y  t o  s e e  them t h i s  t r i p  s i n c e  they pre-  
sumably found t h e  informat ion  advantageous and should have 
been f a m i l i a r  wi th  t h e  l o c a t i o n s  of t h e  s i g n s .  S u r p r i s i n g l y ,  
a  comparison of d r i v e r s  who d i d  and d i d  n o t  use  t h e  s i g n s  
shows t h a t  ve ry  n e a r l y  t h e  same p e r c e n t  of each group saw 
2  t h e  Ramp Informat ion  Signs  t h i s  t r i p .  ( A  x a n a l y s i s  g i v e s  
2 
a  va lue  of 1 .59 ;  x = 2 . 7 1 ;  s o  t h e r e  i s  no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  between t h e s e  two groups . )  This  
i n d i c a t e s  an awareness of  t h e  s i g n s  by t h o s e  who d i d  not  
choose t o  use  them. 
Table 4 a l s o  p o i n t s  o u t  t h a t  2 6 . 6 %  of t h e  d r i v e r s  who 
s a i d  they used t h e  s i g n s  and saw them t h i s  t r i p  d i d  n o t  use  
t h e  s i g n s  t h i s  t r i p .  One p o s s i b l e  exp lana t ion  f o r  t h i s  i s  
t h a t  d r i v e r s  may have v a r i e d  t h e i r  use  of t h e  s i g n s  according 
t o  t h e  in fo rmat ion  p resen ted .  For example, a  d r i v e r  may 
RESPONDENTS SIGHTING AND USING 
RAMP INFORMATION SIGNS 
QUESTION 
Have You Ever Seen a 
Ranp Information Sign? 
Do You Use These Signs? 
Did You See  One 
This  Trip? 






y e s  NO 
7 9 . 7 9  20.38 
1 
Yes NO 
48 .62  51.48 
1m0.1 l*l 
Yes No Yes NO 
57 .4% 42 .6% 54.6% 45 .48  
1 (106.0) 1 
Yes No 
73.49  26.68 
have been w i l l i n g  t o  d i v e r t  t o  t h e  nex t  one o r  two ramps 
downstream b u t  i f  faced wi th  an a l l  r e d  d i s p l a y  he  would 
have d i s r e g a r d e d  t h e  s i g n  and t h u s  respond t h a t  he  d i d  n o t  
use  t h e  s i g n s  t h i s  t r i p .  There i s  no d a t a  t o  tes t  t h i s  
hypo thes i s ,  b u t  i t  i s  c o n s i s t e n t  w i t h  t h e  response  t o  
Quest ion Seven (explored  l a t e r )  which asked what t h e  d r i v e r  
would do when faced  w i t h  a n  a l l  r e d  d i s p l a y .  
Table 5 g i v e s  t h e  p e r c e n t  of  d r i v e r s  who saw e i t h e r ,  
both ,  o r  n e i t h e r  o r  t h e  two types  of  in fo rmat ion  s i g n s  t h i s  
t r i p  and Table 6  i s  a  comparable t a b l e  f o r  use  of  t h e  s i g n s  
t h i s  t r i p .  From Table 5 i t  can be seen t h a t  w h i l e  62.4% 
of  a l l  d r i v e r s  saw one o r  t h e  o t h e r  of t h e  s i g n s ,  on ly  10.2% 
of a l l  d r i v e r s  saw both  t h e  Ramp Informat ion  and Route 
Guidance ( r e f e r r e d  t o  a s  T r a i l b l a z e r s )  s i g n s  t h i s  t r i p .  
Table 6 shows t h a t  only  23.7% of  a l l  d r i v e r s  used one o r  
t h e  o t h e r  o r  both  of t h e  s i g n  types  t h i s  t r i p  and on ly  3.9% 
of  a l l  d r i v e r s  used both;  
S ince  t h e  t r a i l b l a z e r s  were placed f a r t h e r  from t h e  
Freeway than  t h e  Ramp Informat ion  s i g n s ,  i t  might  be  expected 
t h a t  d r i v e r s  who saw o r  used t h e  t r a i l b l a z e r s  were more 
l i k e l y  t o  s e e  and use  t h e  Ramp Informat ion  s i g n s  than  t h e  
converse .  The t a b l e s  i l l u s t r a t e  t h a t  t h i s  i s  t r u e  a s  3 6 . 4 %  
of t h e  d r i v e r s  who saw a  t r a i l b l a z e r  t h i s  t r i p  a l s o  saw a  
Ramp Informat ion  s i g n  t h i s  t r i p ,  b u t  on ly  2 2 . 9 %  of t h e  d r i v e r s  
who saw a  Ramp Informat ion  s i g n  t h i s  t r i p  a l s o  saw a  

t r a i l b l a z e r  t h i s  t r i p .  A comparison between u s e r s  of both  
s i g n s  is much t h e  same, a s  36.4% of  t h e  d r i v e r s  who used 
t h e  t r a i l b l a z e r s  a l s o  used t h e  Ramp Informat ion  s i g n s  t h i s  
t r i p  and only  23.1% of  t h e  Ramp Informat ion  s i g n  u s e r s  a l s o  
used a  t r a i l b l a z e r  t h i s  t r i p .  
Even more i n t e r e s t i n g  i s  t h e  f a c t  t h a t  76.2% of t h e  
d r i v e r s  who used a  t r a i l b l a z e r  and saw a  Ramp Informat ion  
s i g n  ( t h e r e  were 143 such d r i v e r s )  a l s o  used t h e  Ramp 
Informat ion  s i g n  and 82.0% of t h e  d r i v e r s  who used a  Ramp 
Informat ion  s i g n  and saw a  t r a i l b l a z e r  ( t h e r e  were 133 such 
d r i v e r s )  a l s o  used t h e  t r a i l b l a z e r  t h i s  t r i p .  Thus, d r i v e r s  
who used e i t h e r  type  of s i g n  had a  high degree  of  acceptance  
of t h e  o t h e r .  
Tables 7 and 8  g i v e  a  breakdown of Ramp Informat ion  
s i g n  u s e r s  t h i s  t r i p  and t r a i l b l a z e r  u s e r s  t h i s  t r i p  by 
zone of  o r i g i n .  A s  expected from t h e  placement of t h e  
sou the rn  Ramp Informat ion  s i g n s ,  t h e  e i g h t  zones which ranked 
h i g h e s t  i n  p e r c e n t  of u s e r s  of t h i s  s i g n  a r e  a l l  sou th  of 
Webb and f i v e  of  t h e  e i g h t  a r e  a d j a c e n t  t o  t h e  Freeway. The 
e i g h t  h i g h e s t  zones i n  p e r c e n t  of  u s e r s  of  t h e  t r a i l b l a z e r s  
a r e  s c a t t e r e d .  
TABLE 7 
RAMP INFORMATION SIGN USE BY ZONE OF ORIGIN* 
ZONES OF O R I G I N  
3, 5, 6, 9, 11, 12, 
16, 19 ( E i g h t  Highest) 
2, 13, 17, 21, 22, 24, 
26, 27 ( E i g h t  Lowest) 
l ~ l l  Other  Zones 
'DID YOU USE THESE SIGNS THIS 
TOTAL YES I NO, NO RESPONSE 
*See F i g u r e  Y, Page 9 1 
TABLE 8 
ROUTE GUIDANCE SIGN USE BY ZONE OF ORIGIN* 
ZONES OF O R I G I N  
3, 7, 13, 15, 16, 18, 
23, 28 ( E i g h t  Highest )  
2, 9, 10, 11, 21, 27, 
30, 32 ( E i g h t  Lowest) 
All Other  Zones 
TOTAL - 
*See F i g u r e  4 ,  Page 9 1 
TOTAL 
D I D  YOU USE 
YES 
THESE S I G ~ S  THIS 
NO, NO RESPONSE: 
SIGHTING AND USAGE DETERMINANTS AND ATTITUDES 
TOWARD THE RAMP INFORMATION SIGN SYSTEM 
Since  t h e  Ramp Informat ion  Signs were i n  o p e r a t i o n  
long enough f o r  most d r i v e r s  t o  s e e  and experiment wi th  
them, t h e  q u e s t i o n  of what t h e  d r i v e r  would do when faced 
w i t h  an  a l l - r e d  Ramp Informat ion  Sign (Ques t ion  Seven) i s  
no t  h y p o t h e t i c a l  b u t  r a t h e r  r e f l e c t s  t h e  d r i v e r ' s  a t t i t u d e  
toward t h e s e  s i g n s  ( t h i s  view i s  s u b s t a n t i a t e d  i n  t h e  Comments 
S e c t i o n ) .  Table 9 p r e s e n t s  t h e  t o t a l  response t o  t h i s  
ques t ion .  
I n  o r d e r  t o  exp lo re  some of t h e  de terminants  i n f l u e n c i n g  
d r i v e r s  t o  use  o r  d i s r e g a r d  t h e  s i g n s  and f a c t o r s  i n  d r i v e r  
a t t i t u d e s  toward t h e  s i g n s ,  t h e  d r i v e r s  were s o r t e d  i n t o  
s i x  groups,  a s  shown i n  Table 1 0 ,  by us ing  t h e  fo l lowing 
v a r i a b l e s :  having s i g h t e d  t h e  Ramp Informat ion  S igns ,  
us ing  t h e  Signs ,  Freeway t r i p  d i s t a n c e ,  frequency of Freeway 
usage,  and response  t o  an a l l - r e d  Ramp Informat ion  Sign 
d i s p l a y .  The e x i s t e n c e  of  major i n t e r a c t i o n s  among t h e s e  
v a r i a b l e s  can be e a s i l y  i d e n t i f i e d .  Many of them a r e  
d i scussed  i n  t h e  fo l lowing s e c t i o n s .  
QUESTION 7 :  I F  YOU HAY) SEEN A SIGN SIMILAR TO 
FIGURE lB* ON THIS TRIP, WHAT WOULD YOU HAVE DONE? 
Disregarded t h e  Sign and 
Entered t h e  Freeway a t  
a Ramp Shown i n  Red ( 1 )  
Continued on t h e  Recommended 
Path and Entered a t  a Ramp 
Shown i n  Green ( 2 )  
Decided Not t o  Use t h e  
Freeway a t  A l l  ( 3 )  
NUMBER I PERCENT I 
* Ramp Information Sign wi'th a l l - r e d  d i s p l a y  f o r  
ramps shown 
** Ant ic ipa ted  a c t i v i t i e s  i f  Ramp Information Sign 
wi th  a l l - r e d  d i s p l a y  was s i g h t e d  

SIGHTING THE SIGNS 
The f i r s t  q u e s t i o n  t o  be  cons idered  i s  whether d r i v e r s  
who used t h e  Freeway more o f t e n  were more l i k e l y  t o  s e e  
t h e  Ramp Informat ion  Signs .  The 1969 q u e s t i o n n a i r e  s tudy 
found t h a t  a f t e r  one month of Ramp Informat ion  Sign opera- 
t i o n  t h e r e  was no apparen t  r e l a t i o n s h i p  between t h e  frequency 
of  Freeway usage and s i g h t i n g  o f  t h e  Ramp Informat ion  Signs 
( 2 6 ) .  However, t h e  1970 d a t a  p resen ted  i n  Table 11 show 
t h a t  a f t e r  a  yea r  t h e r e  was a  h igh  degree  of s i g n i f i c a n c e  
between t h e  frequency of Freeway usage and s i g h t i n g  t h e  s i g n s  
w i t h  more of  t h e  f r e q u e n t  u s e r s  having seen  t h e  s i g n  
( P  < - 0 0 1 ) .  Undoubtedly, t h e  reason  f o r  t h i s  change i s  
X 
t h a t  i n  1 4  months o f  s i g n  o p e r a t i o n ,  d r i v e r s  who used, t h e  
Lodge Freeway more f r e q u e n t l y  had many more o p p o r t u n i t i e s  
t o  s e e  t h e  s i g n s .  The on-ramp d i s t r i b u t i o n  of t h i s  r e l a t i o n -  
s h i p  i s  given i n  Table 12.  A s  would be expected ,  t h e  pre-  
ponderant  viewing exper ience  was f o r  t h o s e  d r i v e r s  e n t e r i n g  
a t  t h e  sou the rn  f o u r  ramps where t h e  s i g n s  were promi,nantly 
d i s p l a y e d .  
FACTORS I N  RAMP INFORMATION SIGN USE 
I n  o r d e r  t o  i s o l a t e  some of t h e  reasons  a  d r i v e r  d i d  
o r  d i d  n o t  use  t h e  Ramp Informat ion  S igns ,  two key v a r i a b l e s  
i d e n t i f i e d  i n  Table 1 0  were examined, Freeway t r i p  d i s t a n c e  
and frequency of use  of t h e  Freeway. Freeway t r i p  d i s t a n c e  
was chosen r a t h e r  than  t o t . a l  t r i p  d i s t a n c e  because it was 
TABLE 11 
RELATIONSHIP BETWEEN THE FREQUENCY OF FREEWAY 
USE AND SIGHTING FRONTAGE ROAD SIGNS 
+ 
% WHO HAVE SEEN 
THE SIGNS 
64.3% 
7 6 . 1  
8 1 . 4  
79.7 
FREQUENCY 
Never o r  S e l d o m  
O n c e  o r  T w i c e  
A Week 
~ l m o s t  E v e r y  Day 
. 
TOTALS 
SAMPLE S IZE  





PERCENT OF DRIVERS WHO HAVE SEEN THE RAMP INFORMATION 
SIGNS DISTRIBUTED BY ON-RAMP AND 






West G r a n d  
B o u l e v a r d  
S e w a r d  
Chicago 
Webb 
D a v i s o n  
L i n w o o d  
L i v e r n o i s  
W y o m i n g  
AVERAGE 
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b e l i e v e d  t h a t  d r i v e r s  who d e s i r e d  t o  use  only  a  s h o r t  
s e c t i o n  of t h e  Freeway, even though they were on long  t r i p s ,  
would have t h e  same r e a c t i o n  t o  t h e  s i g n s  a s  d r i v e r s  on 
s h o r t  t r i p s .  A Freeway t r i p  o f  e i g h t  miles was chosen a s  
t h e  d i v i d i n g  l i n e  between long  and s h o r t  t r i p s  because  9 
Mile Road was t h e  l a s t  s p e c i f i c a l l y  i d e n t i f i e d  e x i t  ramp 
cho ice  o n - t h e  q u e s t i o n n a i r e  and d r i v e r s  who e n t e r e d  a t  
Wyoming Road and s t a y e d  on p a s t  9 Mile Road had a  Freeway 
t r i p  d i s t a n c e  of a t  l e a s t  e i g h t  miles. F igure  3 shows t h e  
d i s t r i b u t i o n  o f  Freeway d i s t a n c e s  f o r  t h e  sample. Table  
C-2  i n  Appendix C was t h e  s o u r c e  of  d a t a  t h a t  show only  7 .4% 
of t h e  respondents  l e a v i n g  t h e  Freeway sou th  of  Wyoming, 
and 35.1% going beyond 9 Mile Road. 
The r e l a t i o n s h i p s  among t h e s e  v a r i a b l e s  a r e  exp lo red  
i n  Tables 1 3  through 17.  Tables  13 and 1 4  compare t h e  u s e  
o f  t h e  s i g n s  with t h e  f requency of  use  of  t h e  Freeway and 
Freeway t r i p  d i s t a n c e ,  r e s p e c t i v e l y .  Both i n t e r r e l a t i o n s h i p s  
a r e  s t a t i s t i c a l l y  h i g h l y  s i g n i f i c a n t .  However, a s  Table  15  
shows, t h e r e  i s  a l s o  a  h i g h l y  s i g n i f i c a n t  i n t e r a c t i o n  between 
frequency of u s e  o f  t h e  Freeway and Freeway t r i p  d i s t a n c e  
w i t h  d r i v e r s  who used t h e  Freeway never  o r  seldom be ing  more 
l i k e l y  t o  be  on s h o r t  Freeway t r ips .  Hence, t o  examine t h e  
r e l a t i o n s h i p  between Freeway t r i p  d i s t a n c e  and s i g n  u s e ,  
Table 1 6  c o n s i d e r s  on ly  d r i v e r s  who used the Freeway a lmost  
every  day and had s e e n  t h e  s i g n s .  S i m i l a r l y ,  t o  examine t h e  
0 1 2 3 4 5 6 7 0 9 1 0  
DISTANCE ( M I L E S )  
F1GUR.E 3 
FREEWAY DISTANCES 
TABLE 1 3  
RELATIONSHIP BETWEEN RAMP INFORMATION SIGN USAGE 
AND FREQUENCY OF FREEWAY USAGE* 
*On ly  t h o s e  d r ive r s  who h a v e  seen t h e  s i g n s  are 
c o n s i d e r e d  i n  t h e  t ab le .  
C 
FREQUENCY 
Never o r  S e l d o m  
O n c e  o r  T w i c e  
A Week 
A l m o s t  E v e r y  Day 
I TOTAL 
TABLE 1 4  
RELATIONSHIP, FOR DRIVERS WHO HAVE SEEN THE SIGNS, 
BETWEEN FREEWAY TRIP DISTANCE AND USE OF THE 
RAMP INFORMATION SIGNS 
SAMPLE 
S IZE  
1 0  8 
27 0 
1 8 7 4  
2 2 5 2  
USE THE SIGNS 
YES 
6 3 . 9 %  
56.7 
46 .6  
48 .6  
TOTAL 
4 8 . 6 %  
5 1 . 4 %  - 
2 2 5 2  
L 









4 3 . 3  
5 3 . 4  
5 1 . 4  
1 
FREEWAY TRIP DISTANCE 
EIGHT MILES 
OR MORE 
4 1 . 4 %  




5 4 . 0 %  
4 6 . 0 %  
1 2 8 6  
TABLE 1 5  
RELATIONSHIP BETWEEN FFU!!QUENCY OF FREEWAY USAGE 
AND FREEWAY TRIP DISTANCE 
Once o r  Twice 
Almost Every  
1 TOTAL 1 2824 I 43.5% 56.5% 1 
TABLE 1 6  
RELATIONSHIP BETWEEN FREEWAY TRIP DISTANCE AND 
USE OF THE RAMP INFORMATION SIGNS* 
*Only d r i v e r s  who u s e  t h e  Freeway almost e v e r y  d a y  
and  h a v e  s e e n  t h e  s i g n s  are c o n s i d e r e d  i n  t h e  t a b l e ,  


















r e l a t i o n s h i p  between frequency of use  of  t h e  Freeway and 
s i g n  u s e ,  Table 17 c o n s i d e r s  only  t h o s e  d r i v e r s  who i n d i -  
c a t e d  they  had seen t h e  s i g n s  b e f o r e .  These d r i v e r s  were 
d i v i d e d  i n t o  two groups according t o  Freeway t r i p  d i s t a n c e .  
A s  seen  i n  Table 16 ,  t h e r e  was a  s t a t i s t i c a l l y  h igh ly  
s i g n i f i c a n t  i n t e r a c t i o n  between Freeway t r i p  d i s t a n c e  and 
s i g n  use  w i t h  d r i v e r s  on Freeway t r i p s  o f  less than  e i g h t  
miles being more l i k e l y  t o  use  t h e  Ramp Informat ion  S igns .  
S u r p r i s i n g l y ,  Table 1 7  shows no s i g n i f i c a n t  i n t e r a c t i o n  
between frequency of use  of t h e  Freeway and s i g n  use  f o r  
d r i v e r s  on long t r i p s ,  b u t  a  h igh ly  s i g n i f i c a n t  i n t e r a c t i o n  
f o r  d r i v e r s  on s h o r t  t r i p s  wi th  d r i v e r s  who used t h e  Freeway 
never  o r  seldom being most l i k e l y  t o  use  t h e  s i g n s .  
I n  summary, t h e  d a t a  i n d i c a t e  t h a t  d r i v e r s  on s h o r t ,  
i n f r e q u e n t  Freeway t r i p s  were t h e  most l i k e l y  t o  u s e  t h e  
Ramp Informat ion  Signs .  Some p o s s i b l e  reasons  f o r  t h i s  w i l l  
be  d i s c u s s e d  i n  Chapter  Three. 
TABLE 17 
RELATIONSHIP BETWEEN USE OF THE RAMP INFORMATION SIGNS 
AND FREQUENCY OF USE OF THE FmEWAY* 
Never or.Seldom 
Once o r  Twice 
I DRIVERS ON FREEWAY TRIPS LESS THAN EIGHT MILES 1 
Never o r  Seldom 
Once o r  Twice 
*Only d r ive r s  who have seen the  s igns  a r e  considered. 
ATTITUDES 
S t r i k i n g  d i f f e r e n c e s  i n  a t t i t u d e s  a r e  observed i f  
d r i v e r s  a r e  d i v i d e d  i n t o  t h r e e  groups on  t h e  q u e s t i o n s  o f  
s e e i n g  and u s i n g  t h e  Ramp In fo rmat ion  Signs  (Ques t ions  F ive  
and S i x )  and compared on t h e i r  r e sponses  t o  an a l l - r e d  
d i s p l a y  (Ques t ion  Seven) .  These r e s u l t s  a r e  shown i n  
Table 18 .  Dr ive r s  who had seen  t h e  s i g n s  b u t  d i d  n o t  use  
them were twice  a s  l i k e l y  t o  d i s r e g a r d  t h e  a l l - r e d  d i s p l a y  
a s  were d r i v e r s  who had never  s e e n  t h e  s i g n s  and more than  
f o u r  times a s  l i k e l y  t o  d i s r e g a r d  t h e  message a s  d r i v e r s  
who used t h e  s i g n s .  Other  evidence  s u g g e s t s  t h a t  t h i s  was 
due t o  poor r e s u l t s  i n  i n d i v i d u a l  a t t empts  t o  use  t h e  s i g n s  
which w i l l  be d i s c u s s e d  i n  Chapter  Three. I t  is  a l s o  note-  
worthy t h a t  3 0 . 3 %  of  t h e  s i g n  u s e r s ,  compared w i t h  19.9% 
of  t h o s e  who had never  seen  t h e  s i g n s ,  would n o t  use  t h e  
Freeway a t  a l l  when faced  wi th  an  a l l - r e d  d i s p l a y .  When 
t h e  1 4 . 3 %  of  s i g n  u s e r s  who would d i s r e g a r d  t h e  s i g n  and 
e n t e r  anyway i s  added i n  it i s  c l e a r  t h a t  "us ing  t h e  s i g n s "  
i s  n o t  e q u i v a l e n t  t o  "us ing  t h e  a l t e r n a t e  r o u t e  when advised"  
a s  might  be  i n t u i t i v e l y  expected .  
Table 19 shows t h e  s i g n i f i c a n t  and complex i n t e r a c t i o n  
between Freeway usage frequency and t h e  h y p o t h e t i c a l  r e sponse  
t o  a  conges ted  i n d i c a t i o n  a t  a l l  ramps. F u r t h e r  examinat ion 
of on ly  t h o s e  d r i v e r s  who had never  seen  t h e  s i g n s  r e v e a l s  
TABLE 18 
RELATIONSHIP BETWEEN RESPONSE TO AN ALL-RIED 
RAMP INFORMATION SIGN AND SIGHTING 




Freeway At All 









TABLE 1 9  
RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY 







RESPONSE TO AN 
ALL-RED DISPLAY 
.. 
D i s r e g a r d  and 
E n t e r  Anyway 
C o n t i n u e  On 
Recommended P a t h  
Not Use t h e  
Freeway A t  A l l  
SAMPLE SIZE 



















a  s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  between frequency 
of use  of  t h e  Freeway and response  t o  an a l l - r e d  d i s p l a y  
f o r  d r i v e r s  on long t r i p s  lsut n o t  f o r  d r i v e r s  on s h o r t  
t r i p s .  This  i s  shown i n  Table 20. Among t h e  d r i v e r s  on 
long t r i p s ,  t h o s e  who used t h e  Freeway a lmost  every day 
were n o t  a s  l i k e l y  t o  fo l low t h e  a l t e r n a t e  r o u t e  o r  t o  n o t  
use  t h e  Freeway a t  a l l .  I n s t e a d  they were twice  a s  l i k e l y  
t o  d i s r e g a r d  t h e  s i g n s  a s  were d r i v e r s  who used t h e  Freeway 
l e s s  f r e q u e n t l y .  
Using Table 20 a g a i n ,  d r i v e r s  who used t h e  Freewlay 
a lmost  every  day were s t u d i e d  t o  examine t h e  r e l a t i o n s h i p  
between Freeway t r i p  d i s t a n c e  and response  t o  a n  a l l - . r ed  
Ramp In fo rmat ion  Sign d i s p l a y .  This  a s s o c i a t i o n  gave a  
2 2  
X of 5 . 9 4  (x2,.-,5 = 5 . 9 9 )  and s o  s t a t i s t i c a l  s i g n i f i c a n c e  
is  n o t  q u i t e  e s t a b l i s h e d .  This  weak r e s u l t  i s  somewhat 
s u r p r i s i n g  s i n c e  t h i s  r e l a t i o n s h i p  was h i g h l y  s i g n i f i c a n t  
w h e n ' t e s t e d  among d r i v e r s  who used t h e  s i g n s  o r  among 
d r i v e r s  who had seen  b u t  d i d  n o t  use  t h e  s i g n s .  
Table 21 c o n s i d e r s  a  second group of d r i v e r s ,  t h o s e  
who had seen  b u t  d i d  n o t  use  t h e  s i g n s ,  and a g a i n  t h e r e  was 
a  s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  between t h e  f r e -  
quency of  u s e  of  t h e  Freeway and response  t o  an  a l l - r e d  
Ramp In fo rmat ion  S ign  f o r  d r i v e r s  on long t r i p s  b u t  n o t  f o r  
d r i v e r s  on  s h o r t  t r i p s .  Of d r i v e r s  on long t r i p s  who used 
t h e  Freeway a lmost  every day ,  7 6 . 3 %  s a i d  they would d i s -  
r e g a r d  t h e  a l l - r e d  d i s p l a y  and e n t e r  a t  a  ramp shown i n  r e d  
w h i l e  only 53.3% of t h e  l e s s  f r e q u e n t  u s e r s  i n d i c a t e d  such 
a  c h o i c e .  
6 7 
TABLE 20 
RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY 
AND RESPONSE TO AN ALL-RED RAMP INFORMATION SIGN 
FOR DRIVERS WHO HAVE NEVER SEEN THE SIGNS 
A.  DRIVERS ON FREEWAY T R I P S  OF EIGHT MILES OR MORE 
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  A n y w a y  
C o n t i n u e  O n  
R e c o m m e n d e d  P a t h  
N o t  U s e  t h e  
F r e e w a y  A t  A l l  
SAMPLE S I Z E  
B. DRIVERS ON FRGEWAY T R I P S  OF L E S S  THAN EIGHT MILES 
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  A n y w a y  
C o n t i n u e  O n  
R e c o m m e n d e d  Pa th  
~ o t  U s e  t h e  
F r e e w a y  A t  All 

















































TABLE 2 1  
RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY 
AND RESPONSE TO AN ALL-RED RAMP INFORMATION S I G N  
FOR DRIVERS WHO HAD SEEN BUT D I D  NOT USE THE S I G N S  
I A. DRIVERS ON FREEWAY TRIPS OF EIGHT MILES OR MORE I 
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  Anyway 
Con t inue  On 
Recornniended P a t h  
Not Use t h e  
Freeway At All 
SAMPLE SIZE 
FREQUENCY OF USE OF THE FREEWAY 
NEVER OR ONCE OR TWICE ALMOST 




16 4 4 
X2 = 16.37 ( f i r s t  two columns combined) 
B.  DRIVERS ON FE EEWAY TRIPS OF LESS THAN EIGHT MILES I 
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  Anyway 
Con t inue  On 
Recommended P a t h  
Not Use the  
Freeway At  A l l  
SAMPLE SIZE 
FREQUENCY OF USE OF THE FREEWAY 
NEVER OR ONCE OR TWICE 
SELDOM A WEEK 
To tes t  t h e  r e l a t i o n s h i p  between Freeway t r i p  d i s t a n c e  
and resppnse  t o  an a l l - r e d  d i s p l a y  among d r i v e r s  who had 
seen  b u t  d i d  n o t  use  t h e  s i g n s  (Table 2 1 ) ,  only  d r i v e r s  who 
used t h e  Freeway a lmost  every day were cons ide red  and t h e  
2 2  x va lue  f o r  t h i s  r e l a t i o n s h i p  was 4 2 . 0 0  ( x ~ , . ~ ~ ~  = 1 3 . 8 2 ) .  
The p e r c e n t  of  d r i v e r s  who would fo l low t h e  a l t e r n a t e  r o u t e  
was a l m o s t - t h e  same f o r  d r i v e r s  on long and s h o r t  t r i p s  and 
t h e  major d i f f e r e n c e  between t h e  two groups was t h a t  a lmost  
t h r e e  times a s  many d r i v e r s  on s h o r t  t r i p s  would have 
chosen t o  n o t  use  t h e  Freeway a t  a l l  (21.0% compared w i t h  
7 . 7 %  of d r i v e r s  on long t r i p s ) .  Thus, i f  " d i s r e g a r d  and 
e n t e r  anyway" a r e  cons idered  a s  t h e  on ly  " u n d e s i r a b l e "  cho ice ,  
i t  i s  found t h a t  even among d r i v e r s  who d i d  n o t  use  t h e  
s i g n s  t h o s e  on s h o r t  t r i p s  were more l i k e l y  t o  u t i l i z e  t h e  
in fo rmat ion  i n  an  "accep tab le"  manner. 
Among d r i v e r s  who used t h e  s i g n s ,  t h e  r e l a t i o n s h i p  
betwe.en frequency of  use  of t h e  Freeway and response  t o  an 
a l l - r e d  d i s p l a y ,  a s  shown i n  Table 2 2 ,  aga in  was s t a t i s t i c a l l y  
s i g n i f i c a n t  f o r  d r i v e r s  on long Freeway t r i p s  b u t  n o t  f o r  
d r i v e r s  on s h o r t  Freeway t r i p s .  However, t h e  major d i f f e r -  
ence among d r i v e r s  on long t r i p s  i n  t h i s  group, a s  c o n t r a s t e d  
w i t h  d r i v e r s  on long t r i p s  who d i d  n o t  use  t h e  s i g n s ,  was 
t h a t  t h o s e  who used t h e  Freeway every day were much more 
l i k e l y  t o  n o t  use  t h e  Freeway a t  a l l  when faced  w i t h  an  
a l l - r e d  d i s p l a y  than  were d r i v e r s  who were less f r e q u e n t  
Freeway u s e r s .  Corresponding t o  t h i s  g r e a t e r  p e r c e n t  who 
would n o t  use  t h e  Freeway A t  a l l  it i s  seen  t h a t  a  l e s s e r  
TABLE 22 
R E L A T I O N S H I P  BETWEEN FREQUENCY O F  U S E  O F  THE FBEEWAY 
AND RESPONSE TO AN ALL-RED RAMP I N F O R M A T I O N  S I G N  
FOR D R I V E R S  WHO U S E  THE S I G N S  
A .  DRIVERS ON FREEWAY T R I P S  OF E I G H T  M I L E S  OR MORE: 1 
FREQUENCY O F  USE O F  THE FREEWAY 1 
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  A n y w a y  
C o n t i n u e  O n  
Not U s e  the  
x2 = 7.41 ( f i r s t  two c o l u m n s  c o m b i n e d )  
B. DRIVERS ON FREEWAY T R I P S  O F  L E S S  THAN E I G H T  M I L E S  
INDICATED 
RESPONSE TO AN 
ALL-RED DISPLAY 
D i s r e g a r d  and 
E n t e r  A n y w a y  
C o n t i n u e  O n  
R e c o m m e n d e d  P a t h  
N o t  Use t h e  
F r e e w a y  A t  All 





















p e r c e n t  of d r i v e r s  who used t h e  Freeway a lmost  every  day 
would c o n t i n u e  on t h e  a l t e r n a t e  r o u t e  and a  s l i g h t l y  g r e a t e r  
p e r c e n t  would d i s r e g a r d  t h e  s i g n s  (19.1% compared w i t h  
13.3% f o r  a l l  t h e  l e s s  f r e q u e n t  Freeway u s e r s ) .  
From Table 2 2  it can a l s o  be  seen  t h a t  every day u s e r s  
on s h o r t  t r i p s  were much more l i k e l y  t o  n o t  u s e  t h e  Freeway 
a t  a l l  when p r e s e n t e d  an  a l l - r e d  d i s p l a y  than  every  day 
u s e r s  on long  t r i p s .  The d r i v e r s  on s h o r t  t r i p s  were less 
l i k e l y  t o  d i s r e g a r d  t h e  s i g n s ,  b u t  they  were a l s o  l e s s  l i k e l y  
t o  f o l l o w  t h e  a l t e r n a t e  r o u t e  t h a n  d r i v e r s  on long t r i p s .  
This  r e l a t i o n s h i p  between Freeway t r i p  d i s t a n c e  and response  
t o  an a l l - r e d  d i s p l a y  was t e s t e d  f o r  everyday u s e r s  and 
2 2 t h e  x v a l u e  was 30.26 ( x ~ , . ~ ~ ~  = 13 .82) .  
I n  summary, i t  can be  s a i d  t h a t  t h e  frequency wi th  
which a  d r i v e r  used t h e  Freeway was an  impor tan t  f a c t o r  i n  
h i s  response  t o  an  a l l - r e d  Ramp Informat ion  Sign on ly  i f  
he  was making a  long  ( e i g h t  m i l e s  o r  more) Freeway t r i p .  
Freeway t r i p  d i s t a n c e  was a  s t a t i s t i c a l l y  h i g h l y  s i g n i f i c a n t  
f a c t o r  i n  h i s  h y p o t h e t i c a l  r e sponse  t o  an  a l l - r e d  d i s p l a y  
if he  had s e e n  t h e  s i g n s ,  whether  o r  n o t  he  used them, b u t  
s i g n i f i c a n c e  was n o t  shown f o r  t h o s e  who had n o t  seen  t h e  
s i g n s .  
SPECIFIC COMMENTS 
A comparison of  t h e  coded comments w i t h  t h e  response  
on q u e s t i o n s  on t h e  use  of  Ramp Informat ion  and Route 
Guidance Signs shows t h a t ,  i n  g e n e r a l ,  d r i v e r s  who d i d  n o t  
use  t h e  s i g n s  were more l i k e l y  t o  make unfavorable  connments 
about  t h e  s i g n s  and t h e  a l t e r n a t e  r o u t e .  These r e s u l t s  a r e  
shown i n  Tables 2 3 ,  2 4  and 25.  
Examination of  t h e  r e l a t i o n s h i p  between comments and 
frequency o f  Freeway use  shown i n  Table 26 r e v e a l s  t h a t  
d r i v e r s  who used t h e  Freeway a lmost  every day were t h e  most 
l i k e l y  t o  make unfavorable  comments on ramp meter ing ,  t r a i l -  
b l a z e r s ,  and t h e  a l t e r n a t e  r o u t e  and i n  each of t h e  c a s e s  
t h e  i n t e r a c t i o n  was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  1% l e v e l .  
Only when cons ide r ing  comments on t h e  Ramp Informat ion  Signs 
was t h e r e  a  s t a t i s t i c a l l y  non-s ign i f i can t  i n t e r a c t i o n  wi th  
t h e  frequency of  Freeway use  and h e r e  t h e r e  was a  r e l a t i v e l y  
h igh  l e v e l  of unfavorable  comments from a l l  Freeway u s e r s .  
Dr ive r s  who i n d i c a t e d  t h a t  t h e i r  response  t o  an a l l - r e d  
Ramp Informat ion  Sign would be t o  d i s r e g a r d  i t  and e n t e r  
t h e  Freeway a t  a  ramp shown i n  r e d  were t h e  most l i k e l y  t o  
make unfavorable  c~mments on ramp meter ing ,  Ramp Informat ion  
Signs  and t h e  a l t e r n a t e  r o u t e  (Table 2 7 ) .  Thei r  p e r c e n t  of 
unfavorable  comments on t h e  a l t e r n a t e  r o u t e  was f i v e  t imes  
TABLE 23 
RELATIONSHIPS BETWEEN USE OF THE 













2 2 x >> (x2 1 .  001=13*82) 
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x " (x1,.002 ~9.55) 

























RELATIONSHIP BETWEEN USING THE RAMP INFORMATION SIGNS 
















RELATIONSHIPS BETWEEN USING THE TRAILBLAZERS 













Sample S i z e  
No Comment 
Unfavorable 













6 . 2 %  
2 5 2 1  
TABLE 26 
RELATIONSHIPS BETWEEN COMMENTS AND 
FREQUENCY O F  USlE OF THE FREEWAY 
FREQUENCY OF USE OF THE FREEWAY 
SELDOM EVERY DAY 
No Comment 
~omment I 83.3% 81.7% / 79.7% 1 
I I I 
97.1% 86.6% I- 
METERING 
COMMENTS 
1 RmP ( Favorable 1 3.6% 1 2.8% 1 3.1% 1 
Unfavorable 2.9% 1 13.4% 
Sample Size 520 
TRAILBLAZER 
2 x2 = 13-70 I x~~~~~ = 13.28 
Unfavorable 
COMMENTS Sample Size 2298. 
2 = 13.82 
INFORMATION 







RELATIONSHIPS BETWEEN RESPONSE TO AN ALL-RED 




METERING ' Unfavorable 
COMMENTS 
Sample S i z e  
L 
2 2 Between No Conunent and Favorab le  x = 3.65,2x2,110 = 4.61 
2 
Between No Comment and Unfavorable  x >> ( x ~ , . ~ ~ ~  = 13.82) 
2 x 2  = 29.36 , x ~ , . ~ ~ ~  = 13.82 
r 
No Comment 
RAMP Favorab le  
INFORMATI ON 
SIGN COMI~ENTS Unfavorable  
Sample S i z e  
- 
r 
INDICATED RESPONSE TO ALL-RED DISPLAY 
r 
NO c o m e l i t  
ALTERNATE Unfavorable  
ROUTE 



























26 .l% 9.4% 
1105 I 1090 
I 







g r e a t e r  than t h e  percen t  of unfavorable comments from 
d r i v e r s  who would cont inue on t h e  recommended pa th  and over 
seven times a s  g r e a t  a s  t h e  percen t  of unfavorable a l t ~ e r n a t e  
r o u t e  comments from d r i v e r s  who would no t  use t h e  Freeway 
a t  a l l  when faced w i t h  an a l l - r e d  d i sp l ay .  
I n  summary, it seems reasonable t o  conclude t h a t  
many of t h e  d r i v e r s  who d i d  no t  use t h e  informat ion system 
d id  s o  because they found i t  unsa t i s f ac to ry  i n  some r e s p e c t ,  
no t  because of  t h e i s  i n d i f f e r e n c e  t o  it. 
RAMP USAGE DISPERSION 
I n  o r d e r  t o  measure d i s p e r s i o n  among d r i v e r s  i n  t h e i r  
use  of  ramps, t h e  respondents  were asked where they  would 
have e n t e r e d  t h e  Freeway i f  t h e  s i g n s  had n o t  been o p e r a t i n g  
( Q u e s t i o n  Nine) .  The r e s u l t s  from t h e  response  t o  t h e  
q u e s t i o n  a r e  shown i n  Table 28 where t h e  heavy d e s i r e s  f o r  
t h e  West Grand Boulevard, Seward Avenue and Davison 
Expressway ramps account  f o r  o v e r  60% of  t h e  u s a b l e  r e sponses .  
The response  t o  t h i s  q u e s t i o n  i s  compared w i t h  t h e  a c t u a l  
on-ramp used i n  Table 29 t o  show t h e  d i v e r s i o n  due t o  t h e  
in fo rmat ion  s i g n s  and i s  a l s o  compared w i t h  t h e  most con- 
v e n i e n t  ramp (MCR) i n  Table 30 t o  show t h e  "normal" d i s -  
p e r s i o n .  A comparison of  t h e  t o t a l s  f o r  t h e s e  two r e s u l t s  
(Table 31) shows t h a t  t h e  main o v e r a l l  e f f e c t  o f  t h e  
in fo rmat ion  system was t o  h e l p  d r i v e r s  e n t e r  t h e  Freeway 
sooner .  The f i g u r e s  f o r  t h e  normal d i s p e r s i o n  s u g g e s t  t h a t  
w i t h o u t  t ime ly  in fo rmat ion  on ramp c o n d i t i o n s  many d r i v e r s  
found i t  exped ien t  t o  r e g u l a r l y  use  a  ramp o t h e r  than  t h e i r  
MCR. These d r i v e r s  probably chose one p a r t i c u l a r  ramp a s  
t h e i r  u s u a l  e n t r y  p o i n t  by e v a l u a t i n g  ramp c o n d i t i o n s  o v e r  
a  p e r i o d  of  days o r  months. By us ing  t h e  in fo rmat ion  system 
they could  vary  t h e i r  e n t r y  p o i n t  t o  t a k e  advantage of  
c u r r e n t  ramp c o n d i t i o n s .  Consequently,  a s  shown by t h e  
f i g u r e s  f o r  s i g n  d i s p e r s i o n ,  more d r i v e r s  were a b l e  t o  e n t e r  
a t  t h e  ramp they d e s i r e d .  
TABLE 28 
QUESTION 9 :  I F  THE SIGNS HAD NOT BEEN I N  OPERATION 
TODAY, AT WHICH RAMP WOULD YOU HAVE ENTERED? 
West Grand Boulevasd 





L i v e r n o i s  Avenue 
North of  Wyoming Road 
No Response 
TABLE 29 
DISPERSION DUE TO INFORMATION SIGNS 
* 1-8 are the same as  the on-ramp code (Table 8-1 ) .  
0 i s  south of the West Grand Boulevard ramp. 





Two or More 






Two Downstream Ramps 
7 6 0 ,  6 2 1 -  
Three or More ; 
Ramps Down- I 1 I 
stream 
' I 1  
9 1 2 6  1 0 1  2 1  4 9 - - ' - 
- 
I I , I 
I 
1 1 2  3 
I - 1  60 
5 / 6 ' 7 , 8 1 9  
I 
9 1 1 0 1 5 1  7 1 0  
2 15 i 15 
TOTALS 
85 80 111 





8 I 1 3  
180 1 4 1  








NORMAL DXSPERS ION 
I MCR* I 
t 
IF THE SIGNS HAD NOT 
BEEN IN OPERATION 
TODAY, AT WHICH RAMP 
WOULD YOU HAVE 
ENTERED? 
* The MCR code i s  the same as the on-ramp code (Table 8-1 1 .  









Three or More 
Ramps Downstream 
1 3  







1 1 2 l 3  
j 0  
518 1 26 59 4 1  303 157 4; 3 25 
7 1 8 M T A L S  
j I 4  
4 





3 ~ 2 1 \  I 4 / 1 0 / 3  , , 
- - 
142 / 3 
I 
42 1 1  
87 
4 1  
2 





COMPARISON OF NORMAL AND INFORMATION 
SYSTEM RELATED DISPERSION 
RAMP USED 
Two or More Ramps 
Upstream 
One Ramp Upstream 
Same Ramp 
One Ramp Downstream 
Two Ramps Downstream 
Three or More Ramps 
Downstream 




4 . 7  
63.8 
18.9  
5 .6  









2 .4  
- 
2516 
While t h e  o v e r a l l  e f f e c t  of t h e  s i g n s  was t o  a l low 
more d r i v e r s  t o  e n t e r  a t  t h e  ramp they d e s i r e ,  i f  t h e  
d i v e r s i o n  p a t t e r n  f o r  d r i v e r s  who a c t u a l l y  used one o r  t h e  
o t h e r  o r  both  of  t h e  s i g n s  i s  examined (Table 32), it can 
be s e e n  how t h i s  o v e r a l l  e f f e c t  was achieved.  
Table 32 shows t h a t  t h e  s i g n s  had t h e  o p p o s i t e  e f f e c t  
f o r  those  who used them s i n c e  71.3% of  t h e  s i g n  u s e r s  were 
d i v e r t e d  from t h e  ramp they s a i d  they would have used had 
t h e  s i g n s  n o t  been o p e r a t i n g .  These d i v e r t e d  d r i v e r s  com- 
p r i s e  only  16.9% of t h e  t o t a l  volume b u t ,  a s  shown i n  Table 
31, they had a  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  on th~e over- 
a l l  d i s p e r s i o n  p a t t e r n .  I t  i s  a l s o  n o t a b l e  t h a t ,  of t h e  
d r i v e r s  d i v e r t e d  by t h e  s i g n s ,  35.7% were a b l e  .to ent:er t h e  
Freeway sooner  by us ing  t h e  s i g n s .  
When t h e  d i s p e r s i o n  a t t r i b u t a b l e  t o  t h e  s i g n  d i s p l a y  
system f o r  d r i v e r s  who a c t u a l l y  saw e i t h e r  a  r o u t e  guidance 
( T r a i l b l a z e r ,  Var iab le  Message o r  Blank-out) o r  a  Ramp 
Informat ion  Sign o r  both  t h i s  t r i p ,  (Table 33) i s  compared 
wi th  t h e  t o t a l  s i g n  d i s p e r s i o n  (Table 29 on page 82) it i s  
found t h a t  726 of t h e  8 7 1  d r i v e r s  who d i d  n o t  s e e  t h e  s i g n s  
t h i s  t r i p  responded t h a t  t h e i r  e n t r y  p o i n t  would have been 
t h e  same i f  t h e  s i g n s  were n o t  o p e r a t i n g .  This  i s  t h e  
" c o r r e c t "  response  and t h e  q u e s t i o n  which a r i s e s  i s  why 1 4 5  
d r i v e r s  gave a  seemingly i n c o n s i s t e n t  response .  The f i r s t  
and perhaps most l i k e l y  p o s s i b i l i t y  i s  t h a t  t h e s e  d r i v e r s  
TABLE 32 
RAMP USED, RELATIVE TO DESIRED RAMP, BY 
DRIVERS WHO USED THE SIGNS THIS TRIP 
DOWNSTREAM 
SAMPLE SIZE 
TABLE 3 3  
DISPERSION DUE TO SIGNS, CONSIDERING 
ONLY THOSE DRIVERS WH:O SAW A SIGN THIS TRIP 
I I WHERE WOULD YOU HAVE ENTERED I F  THE I 
ONE UPSTREAM 
ONE DOWNSTREAM 
TWO OR MORE 
BarnSTREAM 
d i d  n o t  unders tand t h e  q u e s t i o n .  S ince  10 .9% of t h e  t o t a l  
number of  d r i v e r s  f a i l e d  t o  answer t h e  q u e s t i o n ,  t h i s  i m p l i e s  
t h a t  t h e  q u e s t i o n  was confus ing  and misunderstood.  An 
i n t e r e s t i n g  second p o s s i b i l i t y  i s  t h a t  t h e s e  d r i v e r s  r e p r e -  
s e n t  a  secondary o r  r e s i d u a l  e f f e c t  of  t h e  in fo rmat ion  s i g n s .  
Perhaps some of t h e s e  d r i v e r s  found t h a t ,  due t o  t h e  
in fo rmat ion  s i g n s ,  t h e i r  u s u a l  on-ramp became s l i g h t l y  more 
conges ted  s o  they  used a  d i f f e r e n t  on-ramp. While t h i s  
type  of  secondary e f f e c t  i s  n o t  u n l i k e l y ,  p a r t i c u l a r l y  a t  
t h e  Seward ramp, it i s  probably u n l i k e l y  t h a t  d r i v e r s  would 
be  a b l e  t o  d i s c e r n  t h e  s i g n s  a s  t h e  cause .  On t h e  o t h e r  
hand, i f  t h e  s i g n s  c o n s i s t e n t l y  guided a  d r i v e r  t o  t h e  same 
uncongested on-ramp, it i s  p o s s i b l e  t h a t ,  a f t e r  a  w h i l e ,  
t h e  d r i v e r  would proceed d i r e c t l y  t o  t h a t  ramp w i t h o u t  
u s i n g  t h e  s i g n s .  This  r e s i d u a l  e f f e c t  i s  more l i k e l y  t o  
be recognized by t h e  d r i v e r  a s  be ing due t o  t h e  s i g n s  and 
t h i s  e f f e c t  i s  p o s s i b l y  p a r t  of  t h e  reason  f o r  t h e  i n c r e a s e d  
use  of  t h e  Freeway by d r i v e r s  from Zone 1 2  ( s e e  l a t e r  
s e c t i o n  - t r i p  o r i g i n s ) .  
The sum of  normal and s i g n  use  d i s p e r s i o n  can be  
o b t a i n e d  by comparing t h e  MCR t o  t h e  a c t u a l  on-ramp and 
t h i s  i s  done i n  Table 3 4 .  
TABLE 34 
TOTAL DISPERSION 
*See. Table B-1 for MCR code 
T R I P  ORIGINS AND DESTINATIONS 
A t  t h e  t i m e  of t h e  1970 q u e s t i o n n a i r e  s t u d y ,  t h e  
i n f o r m a t i o n  sys tem had been i n  o p e r a t i o n  f o r  more t h a n  
one y e a r  and a  comparison w i t h  t h e  1969 s t u d y  i n d i c a t e s  
t h a t  t h e r e  were some b a s i c  changes i n  t r a v e l  p a t t e r n s  
d u r i n g  t h e * i n t e r v e n i n g  1 3  months. The 1970 d a t a  g i v i n g  
t h e  on-ramps used by d r i v e r s  from each  zone o f  o r i g i n  (see 
F i g u r e  4 )  appea r  i n  Table  35.  One of t h e  most n o t i c e a b l e  
changes i s  i n  t r i p s  o r i g i n a t i n g  i n  t h e  Wayne S t a t e  U n i v e r s i t y  
a r e a  (Zone 9 ) .  The 1969 s t u d y  ( f o r  complete  1969 d a t a  see 
Reference  26) showed t h a t  t h i s  zone c o n t r i b u t e d  8.7% of  t h e  
t o t a l  volume e n t e r i n g  t h e  e i g h t  ramps under  s u r v e i l l a n c e  
b u t  i n  1970 t h i s  zone c o n t r i b u t e d  o n l y  4 .8%,  a  h i g h l y  s i g n i -  
f i c a n t  change. West Grand Boulevard i s  t h e  most conven ien t  
downstream ramp f o r  t h i s  zone and i n  1969 t h i s  zone con- 
t r i b u t e d  25.7% o f  t h e  t o t a l  e n t e r i n g  volume a t  West Grand 
~ o u l e v a r d ,  b u t  i n  1970 c o n t r i b u t e d  on ly  14 .0%.  The most  
p r o b a b l e  c o n c l u s i o n  i s  t h a t  d r i v e r s  from t h i s  zone found 
it more e x p e d i e n t  t o  e n t e r  t h e  Freeway a t  a  ramp upstream 
from West Grand Boulevard and s i n c e  ramp me te r ing  was a l s o  
i n  e f f e c t  b e f o r e  t h e  1969 q u e s t i o n n a i r e  s tudy  ( a l though  t h e  
m e t e r i n g  s t r a t e g y  has  been changed, see Reference  2 7 ) ,  t h i s  
e f f e c t  must be  most ly  a t t r i b u t e d  t o  t h e  i n f o r m a t i o n  system. 
FIGURE 4 
1970 ORIGIN ZONES 
TABLE 35 
ON-RAMPS USED BY ZONE OF O R I G I N  
* Indicates Most Convenient Ramp for this zone. Zones 1-10 were 






* *  See Figure 4 for Zones of Origin, Table A-lfor On-Ramps key. 
421* 235 33 20 35 10 
107* 67 16 15 23 





































Corresponding t o  t h i s  reduced volume of d r i v e r s  from 
Zone 9  t h e r e  was a n  i n c r e a s e  i n  t h e  volume of t r i p s  o r i -  
g i n a t i n g  i n  Zone 1 2 ,  t h e  zone c e n t e r e d  on West Grand 
Boulevard e a s t  of Woodward Avenue. I n  1969 Zone 12 c o n t r i -  
buted  4 . 6 %  of t h e  t o t a l  volume and 6.3% of  t h e  West Grand 
Boulevard volume whi le  i n  1970 it c o n t r i b u t e d  8.2% of t h e  
t o t a l  and 13.9% of t h e  West Grand Boulevard volume. T r i p s  
o r i g i n a t i n g  i n  Zone 8, l o c a t e d  sou th  of Zone 12,  a l s o  se rved  
t o  ba lance  t h e  dec rease  i n  Zone 9  t r i p s  a s  t h e  p ropor t ion  
of t h e  West Grand Boulevard volume o r i g i n a t i n g  i n  Zone 8 
had i n c r e a s e d  from 2.6% i n  1969 t o  7.5% i n  1970. 
The change i n  t h e  d i s t r i b u t i o n  of t o t a l  volume between 
on-ramps (Table 3 6 ) ,  p a r t i c u l a r l y  t h e  inc reased  use  of t h e  
Seward ramp, r e f l e c t s  t h e  i n c r e a s e  i n  t h e  number of t r i p s  
o r i g i n a t i n g  i n  Zone 12 and a  change i n  t h e  on-ramp d i s t r i -  
b u t i o n  of t r i p s  o r i g i n a t i n g  i n  Zone 11 ( t h e  New Center  a r e a ) .  
A s  seen  from Table 37, t h e  p e r c e n t  of t r i p s  wi th  o r i g i n s  i n  
Zone 11, us ing  t h e  Seward ramp, roughly doubled i n  t h e  yea r  
a f t e r  t h e  1969 s tudy  whi le  t h e  p e r c e n t  us ing  t h e  Chicago 
and Webb ramps decreased by more than  one-hal f .  This  i n d i -  
c a t e s  t h a t  d r i v e r s  from t h e  New Center  a r e a  developed an  
i n c r e a s e d  r e l u c t a n c e  t o  u t i l i z e  t h e  a l t e r n a t e  r o u t e  beyond 
Seward. There was an i n c r e a s e  from 3.6% i n  1969 t o  4.6% i n  
1970 i n  t h e  number of Zone 11 d r i v e r s  who used t h e  Davison 
ramp s o  apparen t ly  many d r i v e r s  w i l l i n g  t o  use  t h e  a l t e r n a t e  
TABLE 36 
PERCENT OF TOTAL VOLUME ENTERING EACH RAMP* 
* On the days the questionnaires were handed out. 
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5 9 . 7 %  
1 5 . 8  
1 0 . 1  
8 . 6  
3 . 6  
1 . 5  
0 . 5  




5 5 . 8 %  
3 1 . 1  
4 . 4  
2 . 6  
4 . 6  
1 . 3  
0 . 1  
0 . 0  
7 5 5 
ZONE 1 2  
1969 
3 7 . 5 %  
2 8 . 8  
1 3 . 5  
9 . 6  
9 . 6  
1 . 0  
1970 
4 6 . 3 %  
2 9 . 0  
6 . 9  
6 . 5  
1 0 . 0  
0 . 9  
104 
r o u t e  f o r  meter ing  s t r a t e g y  d iscovered  t h e  high meter ing  
r a t e  in t roduced  a t  Davison ( 2 7 ) .  The change i n  t h e  on-ramp 
d i s t r i b u t i o n  of t r i p s  o r i g i n a t i n g  i n  Zone 1 2  was n o t  a s  
pronounced a s  t h e  change i n  Zone 11, b u t  t h e  f a c t  t h a t  t h e  
number of  t r i p s  o r i g i n a t i n g  i n  Zone 1 2  n e a r l y  doubled 
c e r t a i n l y  a f f e c t e d  t h e  d i s t r i b u t i o n  of t o t a l  volume between 
ramps. 
Davison and t h e  ramps downstream from it handled very 
n e a r l y  t h e  same f r a c t i o n  of t h e  t o t a l  volume i n  1970 a s  they  
d i d  i n  1969 excep t  f o r  L ive rno i s  which decreased s l i g h t l y ,  
from 8.6% t o  7.0%. There were no major changes i n  t r a f f i c  
p a t t e r n s  d i s c e r n a b l e  i n  t h i s  s e c t i o n  o f  t h e  Freeway and t h e  
zones which c o n t r i b u t e d  t h e  l a r g e s t  p r o p o r t i o n  of t h e  volume 
e n t e r i n g  each p a r t i c u l a r  on-ramp remained t h e  same. I t  was 
found t h a t  38.7% of  t h e  Davison on-ramp volume o r i g i n a t e d  
i n  Zone 2 4  where Chrys le r  Corpora t ion  i s  l o c a t e d  and t h i s  
was c l o s e  t o  t h e  1969 f i g u r e  of 40.9%. Zone 30, which 
surrounds  t h e  Linwood ramp, was aga in  t h e  major zone of 
o r i g i n  f o r  d r i v e r s  us ing  t h a t  ramp and c o n t r i b u t e d  49.3% of 
t h e  Linwood volume compared w i t h  51.1% i n  1969. Zone 2  
c o n t r i b u t e d  29.8% of t h e  L ive rno i s  ramp volume f o r  1970 
(28.1% i n  1 9 6 9 ) .  The Wyoming ramp i s  surrounded by Zone 32 
and t h i s  zone was s t i l l  t h e  l a r g e s t  c o n t r i b u t o r  t o  t h e  
Wyoming volume wi th  40.0% (38.0% i n  1969) .  
I n  1969, Zone 11 ( t h e  New Center  a r e a )  was t h e  l a r g e s t  
c o n t r i b u t i n g  zone of  o r i g i n  f o r  t h e  West Grand Boule-vard, 
Seward, Chicago and Webb ramps and t h i s  was sti.11 t r u e  f o r  
t h e  West Grand Boulevard and Seward ramps i n  1970. However, 
due t o  t h e  f a c t  p o i n t e d  o u t  e a r l i e r  t h a t  t h e s e  d r i v e . r s  
seemed r e l u c t a n t  t o  use  t h e  a l t e r n a t e  r o u t e  p a s t  Seward 
(Table 3 5 ) ,  t h e  1970 s tudy  showed t h a t  Zone 11 had been 
r e p l a c e d  a s  t h e  major c o n t r i b u t o r  t o  t h e  Chicago and Webb 
ramps. I n  both  c a s e s  t h e  zone which surrounds  t h e  ramp 
became t h e  major c o n t r i b u t i n g  zone f o r  t h a t  ramp, Zone 19 
f o r  t h e  Chicago ramp and Zone 25 f o r  t h e  Webb ramp. 
ORIGINS AND DESTINATIONS 
Table 38 compares t h e  on-ramp by off-ramp d a t a  ob ta ined  
from t h e  1970 q u e s t i o n n a i r e  s t u d y  w i t h  t h e  d a t a  a v a i l a b l e  
from prev ious  s t u d i e s  i n  1965, 1967 and 1969. For every  
on-ramp t h e  p e r c e n t  of d r i v e r s  con t inu ing  beyond 8 Mile Road 
was g r e a t e r  i n  1970 t h a n  it was i n  e i t h e r  1965 o r  1967 and 
t h i s  i m p l i e s  t h a t  t h e  combination of  ramp meter ing  and t h e  
s i g n  in fo rmat ion  system discouraged s h o r t  t r i p s .  A compari- 
son  w i t h  t h e  1969 d a t a  is  i n c o n c l u s i v e  s i n c e  t h e  p e r c e n t  
of  d r i v e r s  c o n t i n u i n g  beyond 8 Mile Road was g r e a t e r  i n  1970 
a t  t h e  West Grand Boulevard, Davison, L ive rno i s  and Wyoming 
ramps, b u t  was l e s s  t h a n  t h e  1969 p e r c e n t  a t  t h e  oth.er  f o u r  
ramps. However, t h e r e  i s  o t h e r  d a t a  a v a i l a b l e  from t h e  
q u e s t i o n n a i r e s  and t h i s  comparison w i l l  be  examined more 
c l o s e l y  i n  Chapter  Three by us ing  a c t u a l  Freeway t r i p  
d i s t a n c e s  . 
TABLE 38 


















Sarnple S i z e :  D a t e  -
1965 (NPG) : 2322" J u n e  8-10, 1965 
1967 (TTI) **: NA Spring, 1967 









* Pour ramps o n l y  
** 3~00-6:00 p.m. o n l y  
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RAMP DIFFERENCES 
One of t h e  most s t r i k i n g  r e s u l t s  of t h e  ques t ion :na i re  
s tudy  was t h e  c o n c l u s i v e  demonst ra t ion  of t h e  nsn-homo- 
g e n e i t y  of  t h e  Lodge Freeway Cor r idor  u s e r s .  Om every 
b i v a r i a t e  comparison i n v o l v i n g  on-ramps, t h e  X2 v a l u e  was 
much g r e a t e r  than  t h e  .001 p r o b a b i l i t y  l e v e l  and t h i s  
i l l u s t r a t e s  t h e  d i f f i c u l t y  i n h e r e n t  i n  p lann ing ,  impliementing 
and ana lyz ing  systems des igned f o r  t h e  c o r r i d o r  a s  a  whole. 
Table 39 p r e s e n t s  a  breakdown of  t h e  frequency o f  
Lodge Freeway use  by d r i v e r s  e n t e r i n g  a t  each on-ramp. Many 
unmeasured f a c t o r s  undoubtedly c o n t r i b u t e d  t o  t h e  observed 
v a r i a n c e  between ramps and it i s  n o t  p o s s i b l e  t o  adequate ly  
e x p l a i n  t h i s  v a r i a n c e  f o r  each ramp. However, it i s  
i n t e r e s t i n g  t o  n o t e  t h a t  t h e  f o u r  lowes t  ramps i n  p e r c e n t  
of d r i v e r s  who used t h e  Freeway a lmost  every day were West 
Grand-Boulevard,  Seward, Chicago and Webb and t h e  f o u r  
h i g h e s t  were Davison and t h o s e  ramps downstream from it. 
Thus, t h e  Cor r idor  can be  d i v i d e d  i n  h a l f  on t h e  q u e s t i o n  
of  frequency of use  and t h i s  a l lows a  t e n t a t i v e  e x p l a n a t i o n  
of  one of  t h e  f a c t o r s  involved.  A s  noted e a r l i e r ,  t h e  zones 
of o r i g i n  which made t h e  major c o n t r i b u t i o n s  t o  t h e  Chicago 
and Webb ramps were t h e  r e s i d e n t i a l  zones surrounding t h e s e  
ramps and t h e r e f o r e  i t  can be expected  t h a t  many Chicago 
TABLE 39 

































































and Webb u s e r s  were making non-work t r i p s .  S ince  West 
Grand Boulevard a~nd Seward se rved  p r i m a r i l y  t h e  New Center  
b u s i n e s s  and shopping d i s t r i c t s ,  it would n o t  be unreasonable  
t o  expec t  t h a t  many of t h e  d r i v e r s  u s i n g  t h e s e  ramps were 
making inf requent ;  bus iness  o r  shopping t r i p s .  Davison and 
t h e  ramps downstream a l l  se rved  major t r a f f i c  a r t e r i e s  and 
t h e  zones 'of  o r i g i n s  f o r  t h e s e  ramps were q u i t e  d i f f u s e .  
However, a s  noted e a r l i e r ,  bo th  Davison and L ive rno i s  
r e c e i v e d  approximately h a l f  o f  t h e i r  volume from an indus- 
t r i a l  zone, Zone 2 4  f o r  Davison and Zone 2 f o r  L i v e r n o i s ,  
and t h e  p r o p o r t i o n  of  d a i l y  work t r i p s  should be h igh f o r  
t h e s e  ramps. 
S I G H T I N G  AND U S I N G  THE INFORMATION SIGNS 
The 1970 q u e s t i o n n a i r e  asked s i x  d i f f e r e n t  q u e s t i o n s  
about  s i g n  s i g h t i n g  and u s e . a n d  t h e  r e s u l t s ,  d i s t r i b u t e d  
by on-ramp, appear  i n  Table 40 .  Because of t h e  p1ac:ement 
of  t h e  s i g n s ,  t h e  observed v a r i a t i o n  among t h e  ramps was 
expected ( 2 6 ,  2 7 ) .  Dr ive r s  u s i n g  t h e  West Grand Boulevard 
and Seward ramps passed a Ramp Informat ion  Sign i n  o r d e r  
t o  use  e i t h e r  of t h e s e  ramps and, a s  expected,  t h e  t a b l e  
shows t h a t  a l a r g e r  percentage  of t h e  d r i v e r s  us ing  t h e s e  
ramps saw t h e  Ramp Informat ion  Signs .  An unexpected r e s u l t  
f o r  t h e s e  two ramps i s  t h a t  t h e  p e r c e n t  of d r i v e r s  orho 
s i g h t e d  t he  s i g n s  on t h i s  t r i p  i s  only  70.6% f o r  West Grand 
Boulevard and 68.3% f o r  Seward. Probably many d r i v e r s  had 
TABLE 40 
SIGHTING AND USAGE OF RAMP INFORMATION 
SIGNS BY ON-RAMP 
Do You Use Them? 36.5 63.6 62.6 63.8 42.0 51.2 52.9 51.4 
Did You Use One This 
26.1 53.6 65.1 57.6 25.0 53.2 26.1 34.1 
44.2 60.0 59.1 46.3 17.6 55.6 50.0 54.3 
2 2 
All x 's > ( x , ,  .oO1 = 24.32) 
made t h e i r  d e c i s i o n  t o  e n t e r  o r  n o t  b e f o r e  s e e i n g  t h e  s i g n s  
and they di,d n o t  see t h e  s i g n s  because they were concen- 
t r a t i n g  on maneuvering, i n  heavy t r a f f i c ,  t o  implemen~t 
t h e i r  d e c i s i o n .  
I t  was po in ted  o u t  e a r l i e r  t h a t  t h e s e  two ramps were 
among t h e  f o u r  lowest  i n  p e r c e n t  of d r i v e r s  who use  t h e  
Freeway a lmost  every day and a s  can be seen  i n  Table 40 
(page 1 0 2 ) ,  t h e r e  was a  s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n -  
s h i p  between frequency of Freeway use  and s e e i n g  t h e  Ramp 
Informat ion  Signs .  
The Chicago and Webb ramps ranked f o u r t h  and th i rd  i n  
t h e  p e r c e n t  of u s e r s  who had seen t h e  Ramp Informat ion  Signs 
and t h i s  must be due t o  t h e  f a c t  t h a t  Zone 11 was t h e  second 
l a r g e s t  c o n t r i b u t o r  t o  t h e  volume a t  each ramp. For many 
d r i v e r s  from t h i s  zone t h e  a l t e r n a t e  r o u t e  (Hamilton Avenue) 
was t h e  most convenient  r o u t e  t o  t h e  Chicago o r  Webb ramp 
and, ' a d d i t i o n a l l y ,  some d r i v e r s  from Zone 11 were us ing  
t h e s e  ramps because they were us ing  t h e  s i g n s .  I n  e i t h e r  
c a s e ,  they passed one o r  more of t h e  Ramp Informat ion  Signs .  
Dr ive r s  who used t h e  Davison, Linwood, L ive rno i s  and 
Wyoming ramps had a  h igher  s i g h t i n g  p e r c e n t  than  miglht be 
expected.  The ma:jority of  t h e  Davison ramp u s e r s  came from 
t h e  Davison Expressway and d i d  n o t  pass  a  Ramp Inforimation 
Sign.  The Ramp 1:nformation Signs f o r  t h e  o t h e r  t h r e e  ramps 
were p laced  a long  t h e  a l t e r n a t e  r o u t e  and a  p rev ious  s tudy  
showed t h a t  t h e  m a j o r i t y  of t h e  u s e r s  of  t h e s e  ramps d i d  
n o t  approach t h e  ramps a long  t h e  a l t e r n a t e  r o u t e  ( 2 6 ) .  I n  
f a c t ,  t h e  l i c e n s e  p l a t e  s tudy  showed t h a t  a t  L i v e r n o i s  a s  
low a s  7 %  of  t h e  ramp u s e r s  passed t h e  Ramp Informat ion  
S ign  f o r  t h a t  ramp. Indeed,  t h e  p e r c e n t  o f  d r i v e r s  who 
saw a  Ramp Informat ion  Sign t h i s  t r i p  i s  ve ry  low f o r  t h e s e  
t h r e e  ramps and p a r t i c u l a r l y  low f o r  t h e  L i v e r n o i s  ramp. 
This  s u g g e s t s  t h a t  many of t h e  60-70% of  t h e  d r i v e r s  who had 
seen  a  Ramp Informat ion  S ign  d i d  n o t  s e e  them very  f r e q u e n t l y .  
The d i f f e r e n c e s  among ramps i n  use  of  t h e  Ramp I n f o r -  
mation Signs  was l a r g e l y  due t o  t h e  n a t u r e  of t h e  s u r v e i l l a n c e  
system, t h e  d e s i g n  of  t h e  Freeway and t r a v e l  p a t t e r n s  
d i s c u s s e d  i n  t h e  p rev ious  s e c t i o n  d e a l i n g  w i t h  o r i g i n s .  The 
West Grand Boulevard ramp had a  very  h igh volume and t h e  
Ramp In fo rmat ion  Sign a t  t h i s  ramp, p a r t i c u l a r l y  d u r i n g  t h e  
r u s h  hour ,  adv i sed  d r i v e r s  t o  use  a  ramp downstream much of  
t h e  time ( 2 6 ) .  Also ,  West Grand Boulevard was t h e  f i r s t  
ramp i n  t h e  system and s o  t h e r e  was no s i g n  use  d i v e r s i o n  
t o  t h i s  ramp from upstream and s i n c e  t h e  predominant p a t t e r n  
a t  t h i s  ramp was f o r  s i g n  u s e r s  t o  be  d i v e r t e d  downstream, 
t h i s  ramp had t h e  lowes t  p e r c e n t  of s i g n  u s e r s .  The down- 
s t r eam d i v e r s i o n  by d r i v e r s  whose most convenient  ramp was 
West Grand Boulevard (Table 39, page 100) and t h e  f a c t  t h a t  
t h e s e  d r i v e r s  c o n s t i t u t e d  t h e  l a r g e s t  o r  second l a r g e s t  
segment by zones of  o r i g i n  of  t h e  volume a t  Seward, Chicago 
and Webb ramps (Table 35, page 9 2 )  e x p l a i n s  t h e  high 
p e r c e n t  of s i g n  u s e r s  a t  t h e s e  ramps. The high meter ing  
r a t e  a t  Davison and t h e  poor a l t e r n a t e  r o u t e  s e r v i c e  
beyond were probably t h e  main reasons  f o r  t h e  low observed 
p e r c e n t  of s i g n  u s e r s  a t  Davison. Table 37  impl ies  t h a t  
d r i v e r s  were r e l u c t a n t  t o  fo l low t h e  a l t e r n a t e  r o u t e  beyond 
Davison and it can be expected t h a t  d r i v e r s  determin~ed t o  
e n t e r  a t  Davison d i d  n o t  use  t h e  s i g n s .  The p e r c e n t  of 
s i g n  u s e r s  a t  t h e  Linwood, L ive rno i s  and Wyoming ramps was 
c o n s i s t e n t l y  c l o s e  t o  t h e  t o t a l  average and t h e s e  ra:mps a r e  
probably i n d i c a t i v e  of  what might be  expected on a s e c t i o n  
of Freeway wi thou t  t h e  unusual  f e a t u r e s  of t h e  West Grand 
Boulevard and Davison ramps and t h e  curve  between t h e  
Davison and Linwood ramps. 
The p e r c e n t  of d r i v e r s  who used a Ramp Informat ion  
Sign t h i s  t r i p  r e f l e c t s  t h e  same f a c t o r s  a s  t h e  p e r c e n t  of 
g e n e r a l  u s e r s  excep t  f o r  t h e  Linwood ramp. The high p e r c e n t  
a t  t h i s  ramp was p o s s i b l y  due t o  t h e  f a c t  t h a t  i f  a  d r i v e r  
was fo l lowing  t h e  Ramp Information S igns ,  he was usuially 
advised  t h a t  he could  e n t e r  a t  Linwood. 
A s  noted e a r l i e r ,  when a d r i v e r  s t a t e s  t h a t  he used 
a Ramp Informat ion  Sign it does n o t  n e c e s s a r i l y  mean he 
fol lowed t h e  advi,ce g iven by t h e  s i g n .  Apparently,  many 
d r i v e r s  u t i l i z e d  t h e  in fo rmat ion  t o  make d e c i s i o n s  b u t  d i d  
n o t  fo l low t h e  a l t e r n a t e  r o u t e  when it was advised  by t h e  
s i g n .  Th i s ,  of course ,  reduces  t h e  v a l u e  of  Table 38 i n  
e v a l u a t i n g  t h e  e f f  e c t i v e n e k s  of t h e  informat ion  system. 
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The p e r c e n t  of d r i v e r s  who saw a  r o u t e  guidance s i g n  
on t h i s  t r i p  r e f l e c t s  t h e  placement of  t h e s e  s i g n s  ( s e e  
F i g u r e  1) .  The Davison ramp had t h e  h i g h e s t  p e r c e n t  because 
most of t h e  d r i v e r s  u s i n g  t h i s  ramp approached it on t h e  
Davison Expressway and passed  t h e  Blank-out Sign l o c a t e d  on 
~ a v i s o n  j u s t  b e f o r e  t h e  ramp. The d i f f e r e n c e  i n  use  of 
t h e s e  s i g n s  a g a i n  i l l u s t r a t e s  t h e  uniqueness of  t h e  West 
Grand Boulevard and Davison ramps. Both had h igh  mete r ing  
r a t e s  and d r i v e r s  were r e l u c t a n t  t o  use  a l t e r n a t e  ramps. 
A d d i t i o n a l l y ,  t h e  a l t e r n a t e  r o u t e  adv i sed  by t h e  r o u t e  
guidance s i g n  on t h e  Davison Expressway r e q u i r e d  t h e  d r i v e r  
t o  pass  by t h e  on-ramp, under t h e  Lodge Freeway, and use  
s u r f a c e  s t r e e t s  through neighborhoods which many d r i v e r s  
c o n s i d e r  " u n d e s i r a b l e . "  So it i s  n o t  s u r p r i s i n g  t h a t  ve ry  
few d r i v e r s  used t h i s  adv ice .  
For d r i v e r s  who had seen  e i t h e r  t h e  Ramp Informat ion  
o r  t h e  r o u t e  guidance s i g n s  t h i s  t r i p ,  t h e  p e r c e n t  o f  use  
was t h e  same f o r  t h e  two types  of  s i g n s ,  b u t  because a  lower 
p e r c e n t  of d r i v e r s  saw t h e  t r a i l b l a z e r s  only  10.6% (Table  8, 
page 5 1 )  of t h e  t o t a l  Freeway volume used t h e  t r a i l b l a z e r s  
t h i s  t r i p  w h i l e  16 .9% (Table 7, page 5 1 )  of t h e  t o t a l  used 
t h e  Ramp Informat ion  S i g n s .  T o  compare d r i v e r  w i l l i n g n e s s  
t o  use  t h e  two d i f f e r e n t  t y p e s  of in fo rmat ion  s i g n s ,  i t  i s  
worthwhile  t o  n o t  c o n s i d e r  d r i v e r s  u s i n g  t h e  Davison ramp 
s i n c e  t h e  Blank-out S ign  a t  t h i s  l o c a t i o n  was f r e q u e n t l y  
seen  b u t  seldom used due t o  t h e  s p e c i a l  c i rcumstances  
mentioned above. With t h i s  d e l e t i o n ,  t h e  p e r c e n t  of d r i v e r s  
who used t h e  Ramp Informat ion  Sign t h i s  t r i p  (of those  who 
saw it t h i s  t r i p )  was 39.3% w h i l e  t h e  comparable f i g u r e  f o r  
t h e  r o u t e  guidance s i g n s  was 52 .2% and t h i s  i m p l i e s  t h a t  
d r i v e r s  were more w i l l i n g  t o  use  t h e  t r a i l b l a z e r s .  
COMMENTS 
A f t e r  reviewing t h e  n a t u r e  of t h e  comments and c l a s s i -  
f y i n g  them by t h e  response  t o  t h e  Freeway i t s e l f ,  t h e  ramp 
meter ing  system, t h e  in fo rmat ion  and c o n t r o l  system and 
t h e  a l t e r n a t e  r o u t e ,  t h e  g e n e r a l  t e n o r  of t h e  comments were 
coded and used a s  i n p u t  a s  d e s c r i b e d  p r e v i o u s l y .  I n  t h i s  
s e c t i o n ,  t h e  s p e c i f i c  c h a r a c t e r  of many of t h e  comments a r e  
exp lo red ,  p a r t i c u l a r l y  w i t h  i n p u t  t o  t h e  ramp meter ing  
system, t h e  s i g n s  and t h e  a l t e r n a t e  r o u t e s ,  Some g e n e r a l  
remarks a r e  then  t r e a t e d .  
RAMP METERING 
The w r i t t e n  comments concerning t h e  ramp meter ing  
system i n d i c a t e  t h a t  many of  t h e s e  d r i v e r s  d i d  n o t  under- 
s t a n d  t h e  purpose of t h e  system. Apparently,  they  f e l t  t h a t  
t h e  sys tem ' s  s o l e  f u n c t i o n  was t o  f a c i l i t a t e  an  e a s i e r  e n t r y  
i n t o  t h e  Freeway t r a f f i c  s t ream.  With t h i s  l i m i t e d  view- 
p o i n t ,  they d i d  n o t  b e l i e v e  t h e  system t o  be  worthwhile .  
"P len ty  of t imes  I ' v e  had t o  w a i t  f o r  t h e  l i g h t  
b u t  I ' v e  seen  spaces  where I could have merged." 
"Ramp t r a f f i c  w i l l  f low f a r  b e t t e r  wi thou t  t r a f f i c  
l i g h t s .  " 
"Almost every a f t e r n o o n  I have been h e l d  up by t h e  
r e d  l i g h t  ... and watched t h e  t r a f f i c  on t h e  Freeway 
moving a t  a  good pace wi th  many s p o t s  t o  e a s e  i n t o  
from t h e  ramp." 
The highest percentage of negative comments came from 
the Linwood and Livernois ramps where drivers were 
commencing shorter than average Freeway trips and their 
comments reflect the fact that ramp metering discourages 
short trips. 
"...causes congestion ... traffic backs up into 
~ivernois ." 
"The line of cars waiting to enter the Linwood ramp 
constitutes a major traffic hazard." 
"Since..,ligkt installed...takes me 40-60% longer 
to get home. This system is a complete failurle." 
A few drivers had at least a partial understanding 
of the system, but they still disliked it. 
"...people from downstream arrive home sooner than 
they formerly did...we in this area...discriminated 
. against.. . (!by). . ,ramp-light system.. .face a reld 
light, watc:hing the privileged whiz by. " 
"Harassment,..to dissuade us from using the traffic 
arteries." 
"They should be removed. Such signals seem to allow 
travelers from downtown high-speed travel, while 
others who enter further (sic) up are hindered." 
Very few people made f a v o r a b l e  comments on t h e  ramp 
meter ing  system and no one commented s p e c i f i c a l l y  upon t h e  
reduced r i s k  of r e a r  end c o l l i s i o n s  invo lv ing  c a r s  t r y i n g  
t o  e n t e r  t h e  expressway. However, t h i s  may be i m p l i c i t  
i n  t h e  fo l lowing  comment: 
" t h e  f l a s h i n g  l i g h t  is an e x c e l l e n t  a d d i t i o n .  During 
rush  hours ... advantage f o r  moving t r a f f i c  on t o  
expressway. A s  a  s a f e t y  f a c t o r  t h i s  i s  c e r t a i n l y  
mandatory. " 
The o p e r a t i o n a l  problem r e s u l t i n g  from t h e  ramp 
meter ing  system i s  i l l u s t r a t e d  by: 
". . .dangerous t o  e n t e r  freeway a t  such slow speed 
a f t e r  s topp ing  f o r  l i g h t . "  
Other  f a v o r a b l e  comments took no te  of  improved t r a f f i c  
c o n d i t i o n s .  
"...ramp l i g h t s .  . .have improved t h e  t r a f f i c  c o n d i t i o n s  
... a  n o t i c e a b l e  d i f f e r e n c e . "  
" . . . b i g g e s t  a i d  t o  evening motor nav iga t ion  i s  t h e  
meter s e t  up i n  t h e  e n t r a n c e  ramps ... has saved t h e  
x-way system from being t o t a l l y  u s e l e s s  dur ing  t h e  
rush  hour t r a f f i c . "  
I t  i s  hard  t o  measure how e f f e c t i v e l y  t h e  ]ramp meter ing  
system d e t e r r e d  s h o r t  t r i p s  on t h e  Freeway, b u t  one i n d i -  
c a t i o n  t h a t  it was e f f e c t i v e  was t h a t  even some d r i v e r s  on 
long t r i p s  a d j u s t e d  t h e i r  r o u t e s  because of  ramp meter ing .  
"I now e n t e r  a t  Davison because t h e  " red  l i g h t "  i s  
seldom on a s  opposed t o  t h e  West Grand Boulevard 
o r  &ward en . t rances  . " 
"Because of  confus ion a t  West Grand Boulevard I t a k e  
Second t o  ~ a v i s o n .  I s k i p  o t h e r  ramps because t h e  
l i g h t s  a r e  timed t o o  long . "  
RAMP INFORMATION SIGNS 
Respondents commented on both  t h e  d e s i g n  and t h e  
placement o f  t h e  e i g h t  Ramp In fo rmat ion  S igns ,  w i t h  tihe 
m a j o r i t y  of  commen.ts be ing  compla in ts  on t h e  d e s i g n  olf t h e  
s i g n .  There were a  few compla in ts  on t h e  g r a p h i c s  a s  be ing 
"hard  t o  r ead  due t o  t h e  poor c o n t r a s t , "  t h e  most conunon 
compla in t  seemed t.o be  t h a t  t h e  s i g n s  p r e s e n t e d  t o o  much 
in fo rmat ion  and were confus ing .  
"Signs a t t e m p t  t o  show t o o  much." 
"Signs r e q u i r e  e n t i r e l y  t o o  much time t o  i n t e r r o g a t e  
and i n t e r p r e t .  " 
"Confusing, I d o n ' t  unders tand them a t  a l l . "  
"Signs a r e  n o t  unders tandab le . "  
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  a l l  of  t h e  above comments 
were made by d r i v e r s  whose answers t o  o t h e r  q u e s t i o n s  
i n d i c a t e d  t h a t ,  a l though they had seen  t h e  s i g n s ,  they  d i d  
n o t  use  them. I t  i s ,  of course ,  easy t o  say  t h a t  s i n c e  
they d i d n ' t  understand t h e  s i g n s  they c o u l d n ' t  use  them, 
however, cons ide r  t h e s e  comments made by d r i v e r s  whose 
answers t o ' a n o t h e r  q u e s t i o n  i n d i c a t e  t h a t  they had never 
seen  an a c t u a l  Ramp Informat ion  Sign:  
"Signs a r e  too  confus ing."  
" . . .not  only  confus ing,  b u t  downright u n i n t e l l i g i b l e . "  
One may wonder why people commented on t h e  s i g n s  i f  
they had never seen  them. The placement of t h e  Ramp I n f o r -  
mation Signs a long t h e  a l t e r n a t e  r o u t e ,  e s p e c i a l l y  i n  t h e  
Linwood, L ive rno i s  and Wyoming a r e a s ,  allowed a  l a r g e  number 
of l o c a l  d r i v e r s  t o  e n t e r  t h e  Freeway wi thout  pass ing  t h e  
s i g n s .  I t  appears  t h a t ,  p a r t i c u l a r l y  i n  t h e s e  downstream 
en t rance  a r e a s ,  a  l a r g e  number of d r i v e r s  made nega t ive  
comments about  t h e  s i g n s ,  even though they had never seen  
one i n  o p e r a t i o n .  This  was because they d i d  n o t  understand 
t h e  drawing which was incorpora ted  i n  t h e  q u e s t i o n n a i r e  f o r  
i d e n t i f i c a t i o n  purposes ,  
The fo l lowing comment was made by a  d r i v e r  whose answers 
t o  q u e s t i o n s  i n d i c a t e  t h a t  he used t h e  s i g n s  and d i d  s o  on 
t h i s  t r i p .  
"many drivers do not know how to read signs.. .I, 
myself, did not until someone explained it to me.., 
signs are a big help to me. 
The driver's main complaint about the placement of the 
signs was that they didn't receive the information saon 
enough to make a decision. 
"By the time you read the sign, its too late, you 
have committed yourself." 
"Signs are too close to ramp. . .usually committed 
to enter ramp." 
"Signs should be larger and installed across streets." 
"Sign at Wyoming ramp is almost impossible to see," 
"Sign at Wyoming is practically useless. Making a 
left turn..,,.driver is too busy ... doesn't see sign." 
The majority of these complaints concern the Wyoming ramp 
where it is difficult for turning drivers to respond to the 
sign. 
ALTERNATE ROUTE SYSTEM 
Some drivers commented that they like the alternate 
route system. 
"Signs extremely helpful . . . j  ourney quicker and much 
less frustrating. " 
"The s i g n s  a r e  h e l p f u l .  " 
"Any guidance in fo rmat ion  most welcome. If 
However, most of  t h e  comments, even t h o s e  which a r e  n o t  
c r i t i c a l ,  i l l u s t r a t e  d r i v e r s  d i d  n o t  use  t h e  a l t e r n a t e  
r o u t e  system. Probably t h e  most common complaint  was t h a t  
t h e  system d i d  n o t  always appear  t o  b e  g i v i n g  t h e  d r i v e r  
a c c u r a t e  in fo rmat ion .  Many d r i v e r s  ignored  t h e  s i g n s  and 
e n t e r e d  t h e  Freeway o r  they were a b l e  t o  make a v i s u a l  
i n s p e c t i o n  of t h e  Freeway a f t e r  p a s s i n g  a Ramp In fo rmat ion  
Sign and concluded t h a t  t h e  s i g n  was i n a c c u r a t e .  
" I ' v e  l e a r n e d  t o  d i s r e g a r d  t h e  s i g n s  a s  they  a r e  
g e n e r a l l y  i n a c c u r a t e . "  
"Completely u s e l e s s  because they  p rov ide  f a l s e  
i n f o r m a t i o n . "  
"No obse rvab le  c o r r e l a t i o n  between s i g n s  and a c t u a l  
. t r a f f i c  c o n d i t i o n s .  " 
"Qui te  o f t e n  t h e  s i g n a l s  b a r e  ( s i c )  no r e l a t i o n s h i p  
t o  c o n d i t i o n s  . 'I 
"Signs a r e  n o t  r e l i a b l e .  . . i gnore  them. " 
"Have seen  r e d  arrows...when Freeway was moving q u i t e  
we l l . . . have  l i t t l e  f a i t h  i n  t h e  s i g n s . "  
"I d o n ' t  f e e l  s i g n s  a c c u r a t e l y  r e f l e c t  X-way c o n d i t i o n s . "  
"Sign a t  Wyoming has  been wrong s o  o f t e n  I no longer  
r e s p e c t  i t . "  
P a r t i c u l a r l y  a t  t h e  West Grand Boulevard ramp a  number 
of  d r i v e r s  i n d i c a t e d  t h a t  they  had t r i e d  t h e  a l t e r n a t e  
r o u t e  when it was recommended by t h e  s i g n s .  They found 
t h a t  t h e i r  d r i v i n g  time was a c t u a l l y  g r e a t e r  on t h e  a l t e r -  
n a t e  r o u t e  t h a n  t h e i r  u s u a l  Freeway d r i v i n g  t ime.  These 
d r i v e r s  u s u a l l y  i n d i c a t e d  t h a t  they  no l o n g e r  used t h e  s i g n s  
t o  a s s i s t  . them i n  t h e i r  t r i p .  
"Have t e s t e d  t h e  recommended pa th .  . .doesn ? make 
any d i f f e r e n c e  . 'I 
"Every t i m e  I fol lowed t h e  r o u t e s  i n d i c a t e d  by t h e  
s i g n s  I was s u b s t a n t i a l l y  de layed e n r o u t e  home." 
" . . . fo l lowed t h e  s i g n  ... once . . . en t rance  t o  which I - 
had been d i r e c t e d  . . . p  lugged s o l i d . "  
"I have t r i e d  t h e s e  s i g n s  i n  t h e  p a s t  and have been 
t e r r i b l y  m i s l e d . "  
"Once...followed d i r e c t i o n s . . . t o o k  longer  than  t h e  
wors t  time on t h e  X-way." 
"Although t h e  Freeway appears  t o  be crowded, I have 
found t h a t  I can u s u a l l y  make b e t t e r  t ime than  on 
t h e  s u r f  ace .  'I 
" . . . . a l t e r n a t e  r o u t e s  a r e  much more time consuming 
and congested . I' 
"One day ... fo l lowed i n s t r u c t i o n s . . . u s e d  1 2 t h  S t r e e t . . .  
a r r i v e d  home about  30 minutes  l a t e r  t h a n  when I had 
fol lowed freeway r o u t e  a t  peak t r a f f i c  t ime."  
"Tr ied  it twice,. . .both  times t o t a l  time exceeded 
normal r o u t e .  I' 
"Used t h e  a l t e r n a t e  r o u t e  method...one month...found 
it  1 0  t o  15  minutes longer  p e r  t r i p . "  
" . . . j u s t  a s  f a s t  t o  e n t e r  a t  ramp shown i n  r e d . "  
Dr ive r s  a l s o  expressed  t h e  op in ion  t h a t  t h e  Freeway was 
always q u i c k e r  even if it was crowded. One reason  they  
gave was t h a t  t h e  l i g h t s  were n o t  p r o p e r l y  timed on t h e  
a l t e r n a t e  r o u t e s .  Also ,  some d r i v e r s  who were making long 
t r i p s  f e l t  they  d e f i n i t e l y  needed t o  use  t h e  Freeway and 
s e v e r a l  s t a t e d  t h a t  they  used t h e  West Grand Boulevard bulk  
meter ing  ramp r e g a r d l e s s  of t r a f f i c  c o n d i t i o n s  because t h e  
ramps f u r t h e r  n o r t h  had more r e s t r i c t i v e  ramp meter ing .  
"Even i n  heavy t r a f f i c  on t h e  freeway I make b e t t e r  
t ime than  I would on t h e  s u r f a c e  s t r e e t s . "  
"Would use  o t h e r  ramps i f  it were n o t  f o r  t h e  r u l e  of  
"one c a r  o n l y "  (mete r ing)  . " 
" T r a f f i c  l i g h t s  on t h e  a l t e r n a t e  r o u t e  a r e  n o t  
synchronized."  
"Ente r ing  a t  W .  Grand Blvd.,  even when t h e  s i g n  i s  
r e d  i s  f a s t e r  t h a n  some of  t h e  s m a l l e r  ramps." 
"Even though conges ted ,  t h e  Freeway is neverthel less  
q u i c k e r  than  s u r f a c e  r o u t e s . "  
" I n v a r i a b l y  t h e  d e l a y  a t  t h e  n e x t ,  o r  i n d i c a t e d ,  
e n t r y  t a k e s  l o n g e r  t h a n  t h e  d e l a y  a t  West Grand." 
"Length of  t r i p  n e c e s s i t a t e s  my u s i n g  X-way." 
"Addi t iona l  t r a v e l  t ime on s u r f a c e  streets seems t o  
c a n c e l  any s h o r t e r  de lay  a t  g reen  ramps." 
"More convenient  and f a s t e r  t o  e n t e r  t h e  Davison 
ramp r e g a r d l e s s  o f  r e d  because of  l e n g t h  o f  t r i p  
and s e r v i c e  d r i v e r  i s  much s lower ."  
"Need b e t t e r  pa rk ing  enforcement  and l i g h t  t iming 
a long t h e  a l t e r n a t e  r o u t e s . "  
"Next ramp is  a long way down S e r v i c e  Drive and a n  
a p p a r e n t l y  obvious de lay  o v e r  freeway."  
S e v e r a l  respondents  d i d  n o t  a p p r e c i a t e  t h e  upda t ing  of 
d i s p l a y  in fo rmat ion .  Some i n d i c a t e d  t h a t  they  no l o n g e r  
used t h e  a l t e r n a t e  r o u t e  system. 
"Usually a f t e r  proceeding t o  g reen  arrowed e n t r a n c e ,  
i t ' s  r e d . "  
"West Grand Boulevard ... r e d ,  showing Seward t o  be  
g reen .  Continued on t o  Seward. . .entrance i s  r e d . "  
"Signs o f t e n  t e l l  me t o  go on t o  n e x t  e n t r y  and when 
I g e t  t h e r e  i s  r e d  and t e l l s  m e  t o  keep go ing . "  
More than  two- th i rds  of t h e  peak-hour d r i v e r s  made t h e  
same t r i p  every day and t h e  fo l lowing comments i n d i c a t e  
t h a t  f o r c e  of  h a b i t  remained a  powerful d e t e r r e n t  t o  t h e  
use  of  a l t e r n a t e  r o u t e s ,  even a f t e r  a  yea r  of  o p e r a t i o n :  
"Automatic t o  e n t e r  a t  same p l a c e  each day."  
"Being a  c r e a t u r e  of h a b i t  I t a k e  t h e  same r o u t e  
d e s p i t e  t h e  s i g n s . "  
"Have developed my t r i p  t o  t h e  p o i n t  where I even 
change l a n e s  a t  t h e  same p o i n t s  along t h e  freeway 
each day."  
"Always g e t  on and o f f  a t  t h e  same p l a c e  d a i l y , "  
"Since I fo l low same r o u t e  d a i l y  I do n o t  r e q u i r e  
h e l p  from t h e  s i g n s . "  
Lack of knowledge of D e t r o i t  s t r e e t s  conf ines  some 
d r i v e r s  t o  t h e  Freeway and makes them h e s i t a n t  t o  u s e  t h e  
a l t e r n a t e  r o u t e  system, e s p e c i a l l y  i f  they f e e l  t h e  d i r e c t i o n s  
a r e  n o t  c l e a r  enough. 
"Don' t  know my way around D e t r o i t  well enough t o  g e t  
home wi thou t  expressway. " 
"I t  i s  d i f f i c u l t  t o  g e t  home wi thou t  t h e  use  of 
t h e  expressway. I' 
" D i r e c t i o n s  f o r  a l t e r n a t e  r o u t e  a r e  n o t  c l e a r . "  
"I have s e e n  t h e  s i g n  many times b u t  n o t  knowing 
where 1 2 t h  S t r e e t  i s  o r  where it goes  I d is rega . rd  
it. I'
"By-pass r o u t e  v i a  1 2 t h  S t r e e t  i s  i n s u f f i c i e n t l y  
marked. It 
" . . . t h e r e  i s  no o t h e r  way t o  g e t  home. " 
Many of  t h e  commentators, e s p e c i a l l y  t h o s e  e n t e r i n g  a t  
t h e  Davison Expressway ramp, i n d i c a t e d  t h a t  they  were 
h e s i t a n t  t o  use  some o f  t h e  a l t e r n a t e  r o u t e s .  
"Use 1 2 t h  S t r e e t  - you must be  k idd ing  I d r i v e  a 
Chevro le t ,  - n o t  an armored c a r . "  
"My husband i n s i s t s  I u s e  t h e  X-way ... rock thrown 
through t h e  window a t  Euc l id  and 1 2 t h . "  
"12th S t r e e t  is  n o t  a s a f e  a r e a  t o  b e  i n . "  
"I d o n ' t  c a r e  t o  use  1 2 t h  S t r e e t . . . r a t h e r  be t i e d  
up on t h e  Lodge." 
"I would r a t h e r  w a i t  1/2 hour t o  e n t e r  t h e  Lodge 
than  v e n t u r e  o n t o  n o t o r i o u s  1 2 t h  S t r e e t . . . I  am 
a f r a i d  t o  v e n t u r e  o f f  them ( f reeways)  i n  most 
i n n e r  c i t y  a r e a s ,  " 
"The a l t e r n a t e  r o u t e s  a r e  through neighborhoods t h a t  
are t o o  dangerous f o r  women t o  d r i v e  through."  
" . . . r o u t e s  go through bad neighborhoods which I 
l i k e  t o  avo id . "  
A number of  d r i v e r s  ignored  t h e  informat ion  provided 
because they use  an  a l t e r n a t e  r o u t e  system of t h e i r  own. 
The fo l lowing comments were a l l  made by d r i v e r s  who i n d i c a t e d  
they had seen  t h e  Ramp Informat ion  Signs ,  b u t  d i d  n o t  use  
them because they were a b l e  t o  make a  v i s u a l  i n s p e c t i o n  of  
Freeway and ramp c o n d i t i o n s .  
"I l e t  t r a f f i c  conges t ion  around a  ramp e n t r a n c e  
d i c t a t e  whether I w i l l  e n t e r . . . n o t  t h e  s i g n s . "  
" I f  ramp i s  crowded I use  t h e  nex t  open ramp. " 
"The ramp I use  i s  determined by t h e  v i s i b l e  t r a f f i c  
on t h e  Freeway." 
"Signs. .  . no t  h e l p f u l  t o  me. I use  t h e  speed of 
t r a f f i c  on t h e  X-way, conges t ion  on t h e  X-way, and 
stack-up on t h e  ramp a s  c l u e s  t o  e n t e r  o r  n o t .  " 
" T r a f f i c  l i n e d  up a t  en t rance  i s  t h e  de termining 
f a c t o r .  I' 
"I d r i v e  down t h e  s e r v i c e  d r i v e  and check e n t r a n c e  
ramps." 
"I a r range  my r o u t e  t o  a l low a  v i s u a l  check of 
expressway c o n d i t i o n s .  " 
A few dr ive r s  have made the  assumption t h a t  Freeway 
conditions a t  any p a r t i c u l a r  time do not vary grea t ly  from 
day t o  day and t h e i r  route  decis ion is based upon the  time 
of day o r  even the time of year .  
" I f  I d o n ' t  g e t  out  of work by 4:30 I dr ive  an 
a l t e r n a t e  route  on surface s t r e e t s . "  
"I use the  expressway ... i n  the  summer. However, 
i n  f a l l ,  -winter and spring ... crowded and slow.,, .  
use (surface routes)  . I' 
"...5 p.m. go t o  Webb ...q uar te r  o r  ha l f  pas t  f i v e  
go t o  Seward." 
" (doesn ' t  use s igns during rush hour) s ince  road 
conditions have never var ied much f o r  me a t  t h i s  
p a r t i c u l a r  time. " 
"I general ly  avoid Freeway t r a v e l  a t  peak hours." 
GENERAL REMARKS 
The following comment expresses the  objec t ive  of the  
p ro jec t .  
"I would gladly use a l t e r n a t e  routes  i f  I was sure 
of the f a c t  t h a t  it was easy t o  follow and I was 
convinced t h a t  it was f a s t e r  than any other  choice." 
Lack of confidence seems t o  be the main reason a d r ive r  
d i d n ' t  use the a1t:ernate route  system and a  lack of knowledge 
of the  system contributed t o  t h i s  lack of confidence. 
The complaint  t h a t  t h e  s i g n s  a r e  o f t e n  i n a c c u r a t e . i s  
both  a  t e c h n i c a l  problem and a  d r i v e r  educa t ion  problem. 
There were f r e q u e n t  equipment malfunct ions  which r e s u l t e d  i n  
i n a c c u r a t e  d i s p l a y s .  However, t h e  complaint  of inaccuracy 
may be p a r t l y  due t o  t h e  f a c t  t h a t  t h e  computer and t h e  
d r i v e r  were n o t  us ing  t h e  same c r i t e r i o n  t o  r each  a  d e c i s i o n .  
I n  p a r t i c u l a r ,  many d r i v e r s  seemed t o  base  t h e i r  complaint  
on t h e  f a c t  t h a t  t r a f f i c  on t h e  Freeway was moving w e l l  b u t  
t h e  s i g n  adv i sed  them n o t  t o  use  t h a t  ramp. Some of t h e s e  
d r i v e r s  a p p a r e n t l y  d i s r e g a r d e d  t h e  Ramp ~ n f o r m a t i o n  S ign ,  
e n t e r e d  t h e  Freeway, and found t h a t  t r a f f i c  was moving w e l l  
on t h e  Freeway. 
While many of t h e  commentators seem t o  f e e l  t h a t  t h e  
system worked, a l though i m p e r f e c t l y ,  o t h e r s  g e n e r a l l y  f e l t  
t h a t  i t  j u s t  d i d n ' t  work. Those d r i v e r s  who c o n s i s t e n t l y  
t r i e d  t h e  a l t e r n a t e  r o u t e  system and found it was s lower  
were .almost a l l  d r i v e r s  who normally used t h e  West Grand 
Boulevard o r  Davison ramps. The r e l a t i v e l y  h i g h e r  meter ing  
r a t e  a t  West Grand Boulevard coupled w i t h  t h e  f a c t  t h a t  most 
of t h e  d r i v e r s  were a t  o r  nea r  t h a t  ramp when f i r s t  s e e i n g  
t h e  s i g n ,  they  i n d i c a t e d  they had used t h e  a l t e r n a t e  r o u t e  
on t h e  adv ice  of t h e  Ramp Informat ion  S ign ,  exp la ins  t h e  
i n c r e a s e  i n  t r i p  t ime f o r  t h o s e  who u s u a l l y  e n t e r e d  a t  t h e  
West Grand Boulevard ramp. Davison a l s o  had a  h igh  meter ing  
r a t e  and aga in  d r i v e r s  would b e  c l o s e  t o  t h a t  ramp before  
seeing a s ign.  But another important f ac to r  hare i s  t h a t  
the a l t e r n a t e  route  service was of ten poor. Solme coinments 
i l l u s t r a t e  t h a t  many dr ivers  preferred t o  make t h e i r  own 
decision based on v isua l  observation of ramp and Freeway 
conditions and therefore it i s  possible t h a t  dr iver  con- 
fidence could be increased i f ,  a t  l e a s t  i n i t i a l l y ,  there  
were no Ramp Information Signs i n  the immediate v i c i n i t y  of 
those ramps where there was a service dr ive .  A t  these 
points ,  ramp metering alone i s  probably s u f f i c i e n t  t o  
implement the se lec t ion  of an a l t e r n a t e  route.  The lack of 
a s ign a t  these points should a l so  reduce the number of 
dr ivers  whose reluctance to  use the system stems fronn the 
be l ie f  t h a t  the information presented i s  of ten  inaccurate .  
Some dr ivers  expressed the opinion t h a t  the Freeway is  
quicker even i f  crowded. 
"Aside from a delay on the ramp i t s e l f  it seems 
. f make f a s t e r  progress on the  Lodge, even i f  sl.ow... 
than on the a l t e r n a t e  route." 
T h i s  comment i l l u s t r a t e s  some of the reasons these dr ivers  
were not using the  a l t e r n a t e  route  system. A t r i p  involving 
s top and go drivin,g seemsd t o  take longer than one of' equal 
time a t  a steady speed, but i f  t r a f f i c  l i g h t s  along 
a l t e rna te  routes  were favorably timed t h i s  misconception 
can be reduced. O f  course, it is erroneous t o  discou.nt ramp 
waiting time, but the la rge  number of negative c0mmen.t~ on 
ramp meter ing  would seem t o  i n d i c a t e  t h a t  most d r i v e r s  d i d  
n o t  i n  f a c t  d i s c o u n t  ramp w a i t i n g  t ime.  Dr ivers  who be l i eved  
t h e  Freeway i s  always f a s t e r  and those  who r a n  t h e i r  own 
experiments might have developed g r e a t e r  confidence i n  t h e  
system i f ,  du r ing  an i n i t i a t i o n  p e r i o d ,  t h e  ramp meter ing  
was s l i g h t l y  b iased  i n  f avor  of t h e  a l t e r n a t e  r o u t e s .  
Some d r i v e r s  were apparen t ly  w i l l i n g  t o  use  an a l t e r -  
n a t e  en t rance  ramp, b u t  they d i s l i k e d  being i n  a  s t a t e  of  
u n c e r t a i n t y .  The informat ion  changed be fo re  t h e  d r i v e r  
could implement h i s  d e c i s i o n  based on t h e  o l d  informat ion .  
There were, however, very few comments of t h i s  type  and t h e  
a c t u a l  number of d r i v e r s  who avoided t h e  a l t e r n a t e  r o u t e  
system because i n s e c u r i t y  may w e l l  be n e g l i g i b l e .  
Other  problems po in ted  o u t  seem t o  be p r i m a r i l y  due t o  
t h e  d r i v e r s '  l a c k  of knowledge. However, t h e s e  groups a l s o  
may be s o  smal l  t h a t  no s p e c i a l  e f f o r t  should be made t o  
educa te  them. 
Not much can be s a i d  about  "bad neighborhoods" excep t  
t h a t  t h i s  problem was r a i s e d  by a s i g n i f i c a n t  number of  
d r i v e r s  and r e q u i r e s  some c o n s i d e r a t i o n  when planning an 
a l t e r n a t e  r o u t e  system. 
CHAPTER THREE 
, INTERPRETATION, APPRAISAL AND 
APPLICAT1:ON OF RESEARCH FINDINGS 
I t  is  b e l i e v e d  t h a t  t h e  c a r e f u l l y  prepared  and 
though t fu l  responses  of t h e  more than 3400 m o t o r i s t s  who 
coopera ted  w i t h  t h i s  q u e s t i o n n a i r e  s tudy and who, a s  
freeway d r i v e r s ,  have had o p p o r t u n i t i e s  over  t h e  l a s t  
s e v e r a l  y e a r s  t o  p a r t i c i p a t e  i n  s e v e r a l  t r a f f i c  eng inee r ing  
e f f o r t s  t o  improve flow on t h e  Lodge Freeway and i n  i t s  
Cor r idor  should be c a r e f u l l y  cons idered  by those  r e s p o n s i b l e  
f o r  t h e  implementation of Freeway Cor r idor  Dynamic I n f o r -  
mation and Contro l  Systems. I n  t h i s  c h a p t e r i  some impl i -  
c a t i o n s  o f  t h e i r  responses  a r e  i n v e s t i g a t e d .  
F i r s t ,  t h e r e  axe i n d i c a t i o n s  t h a t  t h e  responding 
d r i v e r s  were n o t  i n d i f f e r e n t  t o  t h e  d i s p l a y s  b u t  experimented 
a f t e r  they saw t h e  s i g n s .  One reason  f o r  b e l i e v i n g  t h i s  
i s  developed by comparing t h e  h y p o t h e t i c a l  r e a c t i o n  of  
d r i v e r s  who had never  seen  a  Ramp Informat ion  Sign wi th  t h e  
r e a c t i o n s  of  d r i v e r s  who had seen them b u t  d i d  n o t  use  them 
when faced wi th  a  p i c t u r e  showing an a l l - r e d  d i s p l a y .  The 
d r i v e r s  who had seen  t h e  s i g n s  b u t  d i d  n o t  use  them were 
much more l i k e l y  t o  d i s r e g a r d  t h e  s i g n s  and t h i s  i s  i n t e r -  
p r e t e d  a s  t h e s e  d r i v e r s  say ing  t h a t  they d i d  no t  l i k e  t h e  
system. A d d i t i o n a l l y ,  many d r i v e r s  commented t h a t  they  
had t r i e d  t h e  system and found t h a t  it d i d  n o t  "work." 
Some d r i v e r s  s a i d  t h a t  i t  took much longer  f o r  them t o  
u s e  t h e  a l t e r n a t e  r o u t e .  The response  t o  an  a l l - r e d  Ramp 
Informat ion  Sign was a l s o  compared w i t h  t h e  1969 response  
and, a g a i n ,  t h e  1970 d a t a  showed t h a t  q u i t e  a few more 
d r i v e r s  sa'id they  would d i s r e g a r d  t h e  s i g n  than  s a i d  s o  i n  
1969. One reason  t h a t  d r i v e r s  d i d  n o t  l i k e  t h e  s i g n s  i s  
because they  d i d  n o t  unders tand t h e  purpose o f  t h e  system. 
Many d r i v e r s  i n  t h e i r  comments s a i d  t h a t  t h e  s i g n s  d i d  n o t  
a c c u r a t e l y  r e f l e c t  t h e  Freeway c o n d i t i o n s .  I f  t h e  d r i v e r  
saw t h a t  t h e  Freeway was uncongested and t h e  Ramp Informat ion  
S igns  t o l d  him t o  use  a n o t h e r  ramp t h e n  h i s  conf idence  i n  
t h e  system could  have been undermined, and it seems t h a t  t h i s  
was p a r t i c u l a r l y  l i k e l y  t o  happen a t  t h e  West Grand Boulevard 
and Seward ramps where t h e  d r i v e r s  could  e a s i l y  see t h e  
Freeway. I t  a l s o  appears  t h a t  many d r i v e r s  though t  they  were 
r e c e i v i n g  a c c i d e n t  o r  ve ry  unusual  in fo rmat ion  abou t  t h e  
Freeway. A f t e r  they  experimented and used t h e  Freeway, they  
found t h a t  t h i s  was n o t  t r u e  and s o  they d i d  n o t  b e l i e v e  t h e  
s i g n s  t o  be  of  much v a l u e .  One d r i v e r  s a i d  t h a t  he  d i d  n o t  
need t o  use  t h e  s i g n s  because he knew t h a t  c o n d i t i o n s  were 
always bad a t  t h a t  time of  day. 
The d a t a  showed t h a t  d r i v e r s  on long t r i p s  were n o t  
a s  l i k e l y  t o  u s e  t h e  in fo rmat ion  system a s  d r i v e r s  on short 
t r i p s .  One reason  f a r  t h i s  could be  t h a t  t h e  ramp meter ing  
and the$Ramp Informat ion  Signs  appeared t o  work a t  c ross -  
purposes f o r  d r i v e r s  on long t r i p s .  O r d i n a r i l y ,  e f f e c t i v e  
ramp metering makes i t  advantageous f o r  t h e  l o n g - t r i p  
d r i v e r  t o  w a i t  i n  t h e  queue and g e t  on a  r e l a t i v e l y  uncon- 
ges ted  freeway. I n  t h i s  s tudy ,  s i g n s  advised  him t o  n o t  
w a i t  i n  a - l o n g  queue b u t  t o  e n t e r  a t  ano the r  ramp where 
t h e r e  was t o  be a  sav ing  i n  t ime t o  r each  t h e  same p o i n t  on 
t h e  Freeway. 
The d a t a  showed t h a t  those  d r i v e r s  who used t h e  Free- 
way almost  every day and had long t r i p s  were l e s s  l i k e l y  t o  
use  t h e  informat ion  c o r r e c t l y .  The p o s s i b l e  r eason  f o r  
t h i s  i s  t h a t  those  d r i v e r s  who used t h e  Freeway a lmost  every 
day were more f a m i l i a r  wi th  t h e  a l t e r n a t i v e s  and f e l t  t h a t  
t h e  Freeway was almost  always t h e  b e s t  a l t e r n a t i v e .  This  
op in ion  a l s o  appeared i n  t h e  comments a s  some d r i v e r s  s a i d  
t h e  Freeway was always t h e  b e s t  r o u t e .  Of those  d r i v e r s  
who used t h e  s i g n s ,  30.3% s a i d  they would n o t  u s e  t h e  
Freeway a t  a l l  i f  faced wi th  an a l l - r e d  Ramp Informat ion  
Sign.  S ince  one of t h e  o t h e r  choices  t o  t h e  q u e s t i o n  was 
t o  con t inue  on t h e  recommended p a t h ,  t h e r e  i s  a  q u e s t i o n  a s  
t o  how many would do t h i s  because t h a t  was t h e  most con- 
v e n i e n t  a l t e r n a t e  r o u t e  f o r  them. I t  may be t h a t  d r i v e r s  
f e e l  t h a t  they  do n o t  need a l t e r n a t e  r o u t e  guidance.  F u r t h e r  
evidence f o r  t h i s  i s  t h e  f a c t  t h a t  d r i v e r s  seemed t o  be 
j u s t  a s  w i l l i n g  t o  fo l low t h e  t r a i l b l a z e r s  a s  they  were 
t o  fo l low t h e  Ramp Informat ion  Signs .  I t  i s  c l e a r  t h a t  
even d r i v e r s  who s a i d  they  used t h e  Ramp Informat ion  Signs 
d i d  n o t  always e x a c t l y  fo l low t h e  recommendations g iven .  
Rather ,  they used t h e  in fo rmat ion  t o  h e l p  them make t h e i r  
own d e c i s i o n .  For i n s t a n c e ,  t h e r e  were u s e r s  who s a i d  they  
would d i s r e g a r d  an a l l - r e d  d i s p l a y  and e n t e r  t h e  Freeway 
anyway. 
Even among d r i v e r s  who had seen  b u t  d i d  n o t  use  t h e  
s i g n s ,  t h e r e  were some who s a i d  they would n o t  use  t h e  
Freeway a t  a l l  i f  they saw an a l l - r e d  Ramp Informat ion  Sign 
and some who s a i d  they would con t inue  on t h e  recommended 
p a t h .  This  i n d i c a t e s  t h a t  t h e r e  may be some s o r t  of f a c t o r  
involved wi th  t h e  amount of r e d  d i sp layed  on t h e  s i g n ;  t h a t  
t h e s e  d r i v e r s ,  when they saw an a l l - r e d  d i s p l a y ,  thought  
t h a t  c o n d i t i o n s  must be r e a l l y  bad so they d i d  n o t  use  t h e  
Freeway. This  impl ies  t h a t  d r i v e r s  used t h i s  informat ion  
even though they d i d  n o t  use  t h e  s i g n s  every day. They 
would l i k e  some in fo rmat ion  on when c o n d i t i o n s  a r e  p a r t i -  
c u l a r l y  bad on t h e  Freeway, such as when t h e r e  i s  an a c c i d e n t  
o r  o t h e r  i n c i d e n t .  I t  seems c l e a r  t h a t  t h e  s i g n s  had very  
l i t t l e  e f f e c t  i n  r o u t i n g  d r i v e r s  p a s t  t h e  Davison Expressway. 
There a r e  probably two main reasons  f o r  t h i s ,  The ramp 
meter ing  a t  Davi-son was r e l a x e d  and t h e  Freeway i s  c l e a r l y  
t h e  e a s i e s t  and most convenient  p a t h ,  and t h e  a l t e r n a t e  
r o u t e  goes through neighborhoods t h a t  many d r i v e r s  aommented 
upon a s  be ing  "bad neighborhoods." 
I n  t h e  lower h a l f  of  t h e  Freeway it appears  t h a t  t h e  
s i g n s ,  even thougln they were n o t  fol lowed by g r e a t  numbers 
of d r i v e r s ,  were e f f e c t i v e  i n  r e d i s t r i b u t i n g  some of  t h e  
demand and making i t  e a s i e r  f o r  more d r i v e r s  t o  g e t  on t h e  
Freeway where they  d e s i r e d  t o  g e t  on. 
Comparison o.f t h e  number o f  s h o r t  and long t r ip is  
r e p o r t e d  i n  1969 wi th  t h o s e  found i n  1970 (Table 4 1 )  shows 
a  s m a l l  b u t  s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t i o n  i n  t i h e  
number of s h o r t  t r i p s .  I t  appears  t h a t  d r i v e r s  who were 
w i l l i n g  t o  use  on type  of  s i g n  were a l s o  w i l l i n g  t o  use  t h e  
o t h e r  type  of  s i g n ,  and s o  one conc lus ion  would be  t h a t  f o r  
t h o s e  who d e s i r e d  t o  use  t h e  system both  types  of  s i g n s  
were comprehensib.le. 
Some d r i v e r s  complained t h a t  a  Ramp In fo rmat ion  S ign  
guided them t o  a  :ramp b u t  when they g o t  c l o s e  t.o t h a t  ramp 
a n o t h e r  s i g n  t o l d  them t o  go on because t h a t  ramp was con- 
g e s t e d .  This  problem i s  completely avoided w i t h  t h e  s imple  
t r a i l b l a z e r .  
One s u g g e s t i o n  f o r  a  more u s e f u l  t r a i l b l a z e r - t y p e  s i g n  
would be  t o  have a d i s p l a y  which would i n d i c a t e  when t h e r e  
was an  a c c i d e n t  o r  o t h e r  s e r i o u s  i n c i d e n t  on t h e  Freeway 
because  many d r i v e r s  i n d i c a t e d  t h a t ,  a l t hough  they  would 
n o t  r e g u l a r l y  u s e  t h e  dynamic s i g n s ,  t hey  would l i k e  t o  
know when t h e r e  is a  s e r i o u s  i n c i d e n t  on t h e  Freeway. 
TABLE 4 1  
1969-1970 COMPARISON OF FREEWAY TRIP  DISTANCE 
The new d a t a ,  comparisons w i t h  t h e  1969 d a t a ,  and 
d r i v e r s t  comments make i t  p o s s i b l e  t o  r e c o n s t r u c t  a  
p robab le  cour se  o f  d r i v e r  r e a c t i o n  t o  t h e  i n f o r m a t i o n  
sys tem s i n c e  i t s  implementa t ion .  
. E a r l i e r  s t u d i e s  have shown t h a t  d r i v e r s  d e s i r e  t i m e l y  
i n f o r m a t i o n  on freeway c o n d i t i o n s ,  y e t  many D e t r o i t  d r i v e r s  
i n d i c a t e d  t h a t  they  do n o t  u se  t h e  i n f o r m a t i o n  sys tem and 
commented t h a t  t hey  had t r i e d  it. I t  appea r s  t h a t  a s  
d r i v e r s  saw t h e  s i g n s  t h e y  experimented w i t h  them and each 
d r i v e r  dec ided  f o r  h imse l f  i f  t h e  system worked w e l l  o r  n o t .  
A s  d r i v e r s  exper imented ,  t h e y  dec ided  how much of  t h e  
i n f o r m a t i o n  they  would use  and how much r e l i a n c e  they  would 
p l a c e  on t h e  s i g n s .  The d a t a  imply t h a t  many d r i v e r s  
would va ry  t h e i r  r e sponse  according t o  t h e  number of  ramps 
shown i n  r e d .  For  i n s t a n c e ,  30.3% o f  t h e  d r i v e r s  who 
i n d i c a t e d  t h a t  they  used t h e  s i g n s  a l s o  i n d i c a t e d  t h a t  
i f  p r e s e n t e d  an  a l l - r e d  d i s p l a y  they  would n o t  use  t h e  
Freeway a t  a l l .  Yet, t h e  ve ry  f a c t  t h a t  t h e s e  dr ive : rs  
r e c e i v e d  a  q u e s t i o n n a i r e  i n d i c a t e s  t h a t ,  d e s p i t e  fac. ing 
a  negat ive.  s i g n  d: isplay,  many o f  them d i d  use  t h e  Freeway 
and t h e  q u e s t i o n  :is would they use  t h e  a1ternat .e  rou , te  and 
then  t h e  Freeway i f  on ly  t h e  n e x t  two ramps were shown i n  
r e d .  Also,  14.3% o f  t h e  d r i v e r s  who used t h e  s i g n s  i n d i -  
c a t e d  t h a t  they  would d i s r e g a r d  t h e  s i g n  and e n t e r  a t  a  
ramp shown i n  r e d  i f  p r e s e n t e d  an  a l l - r e d  d ispl .ay ,  s o  t h e  
q u e s t i o n  i s  r a i s e d  i f  they  a r e  w i l l i n g  t o  d i v e r t  t o  on ly  
t h e  n e x t  d o w n s t r e ~ m  ramp o r  t o  t h e  second o r  t h i r d  downstream 
ramp. There a r e  mo d a t a  a v a i l a b l e  t o  e v a l u a t e  t h e  d r i v e r  
r e a c t i o n s  t o  d i f f e r e n t  s i g n  s t a t e s ,  b u t  t h e  p o i n t  which can 
b e  made i s  t h a t  t h e  i s s u e  i s  more complex than  whether o r  
n o t  a  d r i v e r  "uses"  t h e  s i g n s .  
Over h a l f  t h e  d r i v e r s  who had seen  t h e  s i g n s  i n d i c a t e d  
t h a t  they  d i d  n o t  use  them, b u t  t h e i r  r e sponse  t o  an  a l l -  
r e d  d i s p l a y  seems t o  i n d i c a t e  t h a t  n o t  u s i n g  t h e  sigins was 
n o t  t h e  r e s u l t  of a  l a c k  of i n t e r e s t  i n  t ime ly  in fo rmat ion .  
By us ing  d r i v e r s  who had never  s e e n  t h e  s i g n s  a s  a  base  f o r  
comparison, it was found t h a t  d r i v e r s  who had seen  t h e  
s i g n s  b u t  d i d  n o t  use  them were o v e r  twice  as l i k e l y  t o  
d i s r e g a r d  an a l l - r e d  d i s p l a y  and e n t e r  a t  a ramp shown i n  
r e d .  I t  seems reasonab le  t o  conclude t h a t  t h i s  d i f f e r e n c e  
i n  a t t i t u d e  i s  due t o  d r i v e r s  experimenting wi th  t h e  s i g n s  
and dec id ing  t h a t ,  a t  l e a s t  f o r  them, t h e  system was no t  
s a t i s f a c t o r y .  This  adverse  r e a c t i o n  t o  t h e  Ramp Informat ion  
Signs  and t h e  a l t e r n a t e  r o u t e  system can b e  f u r t h e r  i l l u -  
minated by comparing d r i v e r  response  t o  a  s i m i l a r  q u e s t i o n  
on t h e  1969 q u e s t i o n n a i r e  (Table 4 2 ) .  A s  can be seen  i n  
t h e  t a b l e ,  t h e r e  was a  very s i g n i f i c a n t  s h i f t  i n  d r i v e r  
a t t i t u d e s  and a  much l a r g e r  p e r c e n t  of d r i v e r s  would be 
expected t o  d i s r e g a r d  t h e  a l l - r e d  d i s p l a y .  
, TABLE 42 
1969-1970 COMPARISON OF DRIVER RESPONSE TO 
AN ALL-RED RAMP INFORMATION SIGN DISPLAY 
1
--- 1,- i I 
Ente r  a t  F i r s t  Ramp 
o r  Guess L e a s t  Congested I Disregard  and 
Ramp and En te r  There 2 4 . 2 %  / 39.1% Enter  Anyway 
I 
1 -  Abandon Freeway --.--. *-- .- 1" - I. 29.1% 22.3% Not Use Freeway A t  - -  - - -- -- - - - -  - . - - _ - - - -  _ -- ..iT " 8--. ir* .. \ - - - - - X C X = Y - i - s r - - X A - - - P L  
I TOTAL VOLUME 2150 1 2824 1 
I 
Continue on T r a i l  of  
S igns  46.7% 
Continue on 
38.6% Recommended Path  
One o f  t h e  main reasons  d r i v e r s  d i d  n o t  use  t h e  s i g n s  
was t h a t  they d i d  n o t  b e l i e v e  t h e  s i g n s  were a c c u r a t e  and 
t h i s  was p a r t l y  because d r i v e r s  misunderstood what type  
of in fo rmat ion  they  were r e c e i v i n g .  I t  seems t h a t  mi3ny 
d r i v e r s  expected t o  be  advised  t o  use  ano the r  ramp on ly  
i f  c o n d i t i o n s  were very  abnormal, a s  i n  t h e  even t  of an  
a c c i d e n t  o r  o t h e r  i n c i d e n t .  There i s  l i t t l e  doubt  t h a t  most 
d r i v e r s  wi th  t h e s e  misconceptions s topped u s i n g  t h e  s i g n s .  
I t  is b e l i e v e d  t h a t  t h e  a t t i t u d e  of  Davison Exp~cessway 
u s e r s  i n d i c a t e s  t h e  s e r i o u s  problem a s s o c i a t e d  w i t h  
d i v e s t i n g  m o t o r i s t s  from a freeway t o  ano the r  freeway v i a  
a c i t y  s t reet .  
F i n a l l y ,  t h e  l a r g e  number o f  u n s o l i c i t e d  nega t ive  
comments on t h e  ramp meter ing  system is both surpr is j ing  
and d i s a p p o i n t i n g "  This  b e l i e f  i s  h e l d  because of t h e  





Although t h e r e  were a number of  problems a s s o c i a t e d  
w i t h  t h e  experiment ,  no tab ly  hardware r e l i a b i l i t y  d i f f i -  
c u l t i e s ,  it i s  b e l i e v e d  t h a t  t h e  l a c k  of a s t r o n g  p o s i t i v e  
response  by t h e  m o t o r i s t s  who coopera ted  by p a r t i c i p a t i n g  
i n  t h i s  s tudy  i s  a poor omen f o r  o p e r a t i o n a l  systems i n  
d a i l y  use .  I t  i s  b e l i e v e d  t h a t  t h e  h a b i t s  and p a t t e r n s  
of y e a r s  o f  d r i v i n g  exper ience  w i l l  b e  d i f f i c u l t  t o  over-  
come and t h a t  a n  inadequa te  f r a c t i o n  o f  t h e  m o t o r i s t s  w i l l  
respond voluntari1:y t o  e f f o r t s  t o  c o n t r o l  t h e i r  r o u t e s  i n  
con junc t ion  w i t h  a ramp metered system. 
There was no i n d i c a t i o n  t h a t  t h e  v a r i o u s  types  of  
s i g n s  used ,  Ramp Informat ion ,  V a r i a b l e  Message, Trailyblazer 
and Blank-out,  e l i c i t e d  a d i f f e r e n t i a l  r e sponse  by thle 
coopera t ing  m o t o r i s t s .  However, i t  is  b e l i e v e d  t h a t  evidence  
from o t h e r  s t u d i e s  i n  t h i s  r e s e a r c h  program s u p p o r t s  t h e  
accomplishment of  t h e  Ramp Informat ion  Sign f u n c t i o n  by a 
T r a i l b l a z e r  o r  a s imple  Blank-out S ign  p rov id ing  in fo rmat ion  
f o r  on ly  t h e  d e c i s i o n  p o i n t  a t  hand, 
A s  would be  expected ,  t h i s  a n a l y s i s  has  shown t h e  
s t r o n g  r e l a t i o n s h i p  between t r i p  l e n g t h  and system responses  
and a t t i t u d e s .  
A f t e r  one y e a r ' s  o p e r a t i o n ,  80% of t h e  respondents  
r e c a l l e d  see ing  a  Ramp Information Sign ( R I S ) .  About h a l f  
of t h e  d r i v e r s  see ing  RIS's used them a s  an a i d  i n  r o u t e  
s e l e c t i o n ,  Only t h r e e - q u a r t e r s  of those  u s e r s  used t h e  
s i g n s  on t h e i r  t r i p  t h e  day of t h e  s tudy .  
Dr ivers  who used R I  s i g n s  a l s o  used t h e  Route Guidance 
Signs (RGS) l o c a t e d  i n  t h e  Corr idor .  
When faced wi th  an  h y p o t h e t i c a l  RIS wi th  a l l  t h e  ramps 
d i s p l a y i n g  r e d  and t h e  system recommending t r a v e l i n g  on t o  
t h e  f o u r t h  o r  f a r t h e r  ramp downstream, almost  a s  many 
respondents  i n d i c a t e d  a  w i l l i n g n e s s  t o  fol low t h e  recommen- 
d a t i o n  a s  t o  e n t e r  a t  one of t h e  red  i n d i c a t i o n s .  Long 
t r i p  r e g u l a r  Freeway u s e r s  recorded a  more negat ive  response  
t o  t h e  recommendations. Almost one-quarter  of t h e  m o t o r i s t s  
i n d i c a t e d  t h a t  they would n o t  use  t h e  Freeway a t  a l l  t h a t  
t r i p .  
The r e l a t i o n s h i p  among frequency of Freeway use ,  t r i p  
l e n g t h  and RIS  use  was q u i t e  complex. Sign use  i s  g r e a t e r  
f o r  those  on s h o r t e r  t r i p s  and much g r e a t e r  f o r  i n f r e q u e n t  
u s e r s  than  f o r  d a i l y  u s e r s ,  wi th  t h i s  e f f e c t  be ing p a r t i -  
c u l a r l y  s t r o n g  f o r  s h o r t  t r i p  makers. 
I t  i s  concluded t h a t  many of t h e  d r i v e r s  who d i d  no t  
use  t h e  FCDRICS d i d  s o  because they found it u n s a t i s f a c t o r y ,  
n o t  because they were i n d i f f e r e n t  t o  it. 
The main e f f e c t  o f  t h e  FCDRICS was t o  h e l p  d r i v e r s  
e n t e r  t h e  Freeway sooner s i n c e  they a t tempted t o  e n t e r  a t  
t h e i r  most conveni-ent ramp a f t e r  t h e  system was i n  o p e r a t i o n  
w h i l e  b e f o r e  t h a t  may have d i v e r t e d  downstream on a r e g u l a r  
b a s i s .  
A s tudy  of s i g n i f i c a n t  changes i n  o r i g i n - d e s t i n a t i o n  
p a t t e r n s  indicated a tendency f o r  o r i g i n s  upstream from 
t h e  f i r s t  c o n t r o l l e d  ramp t o  e n t e r  upstream r a t h e r  than  
a t  t h a t  ramp and i t  i s  b e l i e v e d  t h a t  t h i s  e f f e c t  i s  due t o  
t h e  in fo rmat ion  system, n o t  t h e  ramp meter ing  system. 
Dr ive r s  from t h e  Mew Center  a r e a  developed a  r e l u c t a n c e  t o  
use  more than  t h e  n a t u r a l  f i r s t  two ramps i n  t h e  system, 
a l though some took advantage of  t h e  r e l a x e d  meter ing  
s t r a t e g y  employed a t  t h e  Davison Expressway ramp. 
There has been a  s i g n i f i c a n t  i n c r e a s e  i n  t r i p  l e n g t h  
over  t h e  y e a r s .  For every  one of t h e  e i g h t  on-ramps,, t h e  
f r a c t i o n  of d r i v e r s  going beyond 8 Mile Road was g r e a t e r  
i n  1970 than  it was i n  1965 o r  1967 and g r e a t e r  than  1969 
a t  t h e  f o u r  main on-ramps. 
There were g r e a t  d i f f e r e n c e s  i n  most v a r i a b l e s  by 
ramp of e n t r y ,  r e f l e c t i n g  t h e  many d i f f e r e n t  c h a r a c t e r i s t i c s  
of u s e r s  of t h e  v a r i o u s  ramps. 
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PUBLIC RELATIONS AND INFORMATION 

TABLE A-1 
LOG OF NEWS COVERAGE OF QUESTIONNAIRE DISTRIBUTION 
August 10, 1970 
Channel 4 6:00 p.m. News 
Interview of Dr. Pretty and Inspector Reuben Ricard 
to explain purpose of the questionnaire and urge 
motorist cooperation. 
August 11, 1970 
Channel 7 6:00 p.m. News 
Interview of Karl Kleitsch to explain purpose 
of questionnaire. 
Channel 50 10:OO p.m. News 
Interview of Dr. Pretty to explain purpose of 
questionnaire. Shots of questionnaire distribution 
Channel 2 11:OO p.m. News 
Shots of questionnaire distribution. 
Auqust 12, 1970 
Channel 2 7:30 a.m. News 
Shots of questionnaire distribution. 
Detroit Police Department NO. 70-134 
Pub1.i~ Information Center 
1303 Beoub~en 
Detro~t, M~chigan 48226 
224-1205 
ROMAN S. GRIb5S Mayor 
PATRICK V. MURPHY Cornnitss~o~ier 
A u W t  l o t h ,  1970. 
Ho to r i s t s  en t e r ing  the northbound John C. Lodge Freeway Tuesday 
af ternoon w i l l  be given quest ionnaire8 t o  a i d  i n  a t r a f f i c  survey 
being conducted by the  Highway Safety Research I n s t i t u t e  (HSRI) of 
t h e  Univers i ty  of  Michigan. 
The HSRI is t ry ing  t o  f i nd  ways of reducing freeway congestion 
t o  he lp  motor i s t s  nake afternoon msh-hour t r i p s  with l e s s  delay. 
The survey is being conducted with t h e  cooperat ion of the C i ty  
of D e t r o i t ,  Wayne County Road Conmiasion, Michigan Department of 
S t a t e  IUghways and the Highway Research Board af the  National Academy 
of Sciencea, 
Inspec tor  Reuben L. Ricard, commanding o f f i c e r  of the Motor 
T r a i f i c  Bureau, today asked the  cooperat ion of d r i v e r s  i n  f i l l i n g  
out  the  ques t ionnai res  and dropping the  self-addressed, stamped 
forme i n t o  t h e  m d l .  
"A s l i g h t  de lay  may be experienced a t  these entrance ramps," 
s a i d  Ricard, "but addi t iona l  o f f i c e r 8  from the Motor T r a f f i c  Bureau 
w i l l  be dssignecl t o  h e l p  expedite  the t r a f f i c  flow. 
"We ask t h e  dr iv ing  public  t o  be p a t i e n t  i n  t h i s  pro jec t .  These 
are t h e  motorifits who w i l l  be helped the  most by a survey of t h i s  
type. 
Queet ions inc lude  the following: where d i d  yon begin t h in  t r i p ;  
where d i d  you end this t r i p ;  which e x i t  rmp did  you use; how o f t en  da 
( con t i  nuud 
FIGLJRE A-1 
PRESS RELEASE O N  QUESTIONNAIRE DISTRIBUTION 
1 4 8  
News Release - 2 - h g u s t  lo th ,  1910. 
you use o r  want t o  use the Lodge Freeway between 2830 OM and 6:30 PM: 
how useful  are  the freeway guidance sign#. 
The questionnaires w i l l  be d i s t r ibu ted  t o  motoriste a t  northbound 
freeway ramps between 2: 30 PM and 6:00 PM, Tuesday, August 11th. Two 
people wearing orangtr jackets w i l l  hand the  forms t o  drivers.  l o  
attempt w i l l  be made t o  force dr ivers  t o  take the questionnaires. 
The forms are  t o  be read and f i l l e d  out and mailed a f t e r  the d r ive rs  
reach t h e i r  destinatl.ons, 
The questionnaires w i l l  be d i s t r ibu ted  a t  t h e  following r a p s 8  
West Gr'and Boulevard, Sewaxd, Chicago, Webb, Davison, Linwood, 
Livernois ( e a s t )  and Wyoming. 
The HSRI has been working on the  Lodge Freeway Corridor t o  develop 
new techniques of providing motorists  with information on the best 
route  t o  t h e i r  destinations.  
The l a t e s t  of these innovations i s  a s e r i e s  of ramp information 
and route guidance signs i n s t a l l e d  i n  the  northbound Lodge Freeway 
Corridor i n  1969. 
'Donald E. Cleveland, principal  invest igator  f o r  HSRI, sa id  tha 
anewers t o  the questionnaires w i l l  help h i s  organization t o  evaluate 
those s igns  and t o  determine what addit ional  improvements @.re needad. 
PLATE A-1 (Opposi te  Page) 
NEW SIGNS AND ALTERNATE ROUTES TO 
A I D  NORTHBOUND DRIVERS 
llil 1 II~I,I~IIT;~II ~ ~ l i 4 . 1 u  n i i r i ~ i~1 I t~  11 I I I I  I tlllill 
Iuf,rliiP rliiisi~u~p rrnlSa h r l i d l ~  
Eight new ramp condition information 
s igns will begin operation on the ramp- 
metering segment of the northbound John 
C. Lodge Freeway Tuesday, June 3, 1969. 
These signs 'Sf? r P - 5 ~  b t d ~  ? will 
iniorm northbound motorists of traffic 
conditions on the nearest entrance ramp 
and the two ramps immediately following, 
They advise drivers either to enter the 
Lodge Freeway by the nearest ramp or to 
proceed farther along the a l t p r ? : a l ~  route 
to a ramp where there i s  l e s s  congestion 
and easier access .  
One way to improve traffic conditions 
for the individual motorist without build- 
ing new highways i s  to suggest that he 
use existing street systems, Many of 
these systems provide satisfactory routes 
but are not currently being used to their 
full capacity, especially during rush 
hours. 
1- k ~ s h  sign tePBs you $ha best paint Bo 
ewlfer tire f?v@sway in ordeb t ~ ,  avoid h e a ~ l f  
rr+fS~c a11d delays i r ~  rreaclhirng hoi-le. w GIRAND BLVD. 
During 1969, the northbound Lodge 
Freeway Corridor will provide a testing Map Of J o h n  C Lodge 
ground to determine whether motorists Freeway WI th Northbound 
will change their route habits w h e n  pro- Alternate Routes A n d  
Ramps Shown 11.1 Green vided with reliable, up-to-the-minute 
information on attractive a ~ ; + i ' v a t ~  ~ u u i e  4' 
This  information i s  based on computer- 
ized processing of traffic flow data con- - "
4 
tinually gathered from more than fifty The new freeway ramp signs are the 
locations within the Freeway Corridor. first of a series of innovations designed 
By using the alternate route to by-pass to assis t  the motorist in route selection 
crowded portions o f  the Freeway, you by providing information on Freeway Cor- 
escape congestion at thc entrance ramps. ridor traffic conditions, and are used in 
The a i i ~ ? ~ z n t e  w u f e  suggested here runs conjunction with the ramp-metering s ig -  
parallel to the Lodge Freeway a s  indi- nals and television surveillance of acc i -  
cated by  the g7e.r; / zoe  on the map. This dents during afternoon rush-hour traffic. 
route provides a helpful alternative to The project i s  being carried out by The 
Prepared By  T h e  
freeway travel by lessening travel time University of Michigan under contract i,ifi, S o j e t y  Assoczal lon 
and delays due to congestion on entrance with the Highway Research Board and in 01 Detrozt For  T h e  
ramps. Also, traffic diverted to the > l i e ?  cooperation with the Michigan Department b'nzvt>uszty o /  llzchzgan 
, 7 0 2 ~  P O U ~ P  will relieve the burden pre- of State Highways, the Wayne County HzgSt~ay  Salety 
sently carried by the freeway and help Road Commission, the City of Detroit, Re rearch Instztute 
everyone to get home earlier. and the C i ~ y  of Highland Park. 
A The Alternate Route  provide^ A Quick Way Home During R u s h  Hours. 
A By Using The Alternate Route To By-Pass Crowded Partions Of  The Freeway, You 
Escape Congestion At  The Entrance Ramps. 
A Each New Sign Tel ls  You The B e s f l o i n k  To El~ter The Freeway In Order "6 Avoid  
Heavy 'Traffic And Delays In Reaching Home. 
TH A MEAN NG FOR YOU 
The  new s igns  give information on traff ic  condi f ions  on the  neares t  entrance ramp and 
the two ramps immediately fol2owing. The  condit ions are indicated: 
ENTE W (flashing green) - Enter Freeway at this ramp. 
GREEN - Conditions here are not congested. 
FLASHlNG GREEN - Continue along alternate route. 
RED - This ramp is congested. 
E X A M P L E  7 :  Y o u  a r e  d r i v i n g  n o r t h  a l o n g  
H a m i l t o n  A v e n u e  approach ing  Webb A v e n u e  
and  w a n t  t o  en te r  t h e  F r e e w a y .  T h e  nome o f  
t h e  s t r e e t ,  Webb, a n d  i t s  or row a re  bo th  
~ I l u m i n a t e d  1n green.  T h e  E N T E R  s i g n  n e x t  
t o  Webb i s  a l s o  f l a s h i n g  In  green.  Y O U  can 
e x p e c t  t o  en te r  t h e  F r e e w a y  v i a  t h e  Webb 
ramp w i t h  l i t t l e  o r  no d e l a y .  
Al l  t h e  ramps shown on t h e  s ign  w i l l  be 
shown in  R E D  i f  t h e  ramps are conges ted  
and you may be de layed  in en te r ing  at any 
o f  t h e s e  p o i n t s .  T h e  arrow a t  t h e  t o p  of t h e  
s ign w i l l  then be f lashing i7t y r p p n  d i r e c t i n g  
you t o  proceed fa r ther  a l o n g  t h e  a l t e r n a t e  
route t o  f i n d  t h e  b e s t  po in t  for  en te r ing  t h e  
F r e e w a y .  
E X A M P L E  2: Y o u  a re  d r i v i n g  nor th  a l o n g  
t h e  E a s t  L o d g e  S e r v i c e  D r i v e  a p p r o a c h i n g  
Seward  Avenue .  Y o u  w a n t  to  enter  t h e  F r e e -  
w a y  by t h e  Seward  ramp. Y o u  see, h o w e v e r ,  
t h a t  t h i s  ramp and  i t s  ar row are i l lum. inated 
i n  red - an i n d i c a t i o n  o f  c o n g e s t i o n  on  t h e  
ramp. T h e  green arrow t e l l s  you to  p roceed  
p a s t  t h e  C h i c a g o  B o u l e v a r d  ramp w h i c h  i s  
a l s o  c o n g e s t e d  ( n o t i c e  t h e  red s t ree t  name 
a n d  red  a r r o w )  t o  t h e  Webb A v e n u e  ramp, 
w h i c h  i s  c l e a r  as  shown by t h e  f l u s h i n g  
green ENTER s ign ,  green s t ree t  name, and 
green a r row.  H e r e  you  s h o u l d  be a b l e  t o  
enter  t h e  L o d g e  F r e e w a y  w i t h  l i t t l e  o r  no 
d e l a y .  
S i n c e  1955, d r i v e r s  swea t ing  o u t  t h e  evening r u s h  
on D e t r o i t ' s  northbound Lodge Freeway o f t e n  had se rved  a s  
c a p t i v e  guinea p i g s  f o r  a  new t r a f f i c  r e s e a r c h  p r o j e c t .  
A t  v a r i o u s  t imes t h e  Lodgc has  been decked o u t  1ik.e a v a s t  
p i n b a l l  mac:i~ine f e i i t u r i n g  r e d  "X" ' s  and r e d  a r rows ,  
i l l u m i n a t e d  maps and "DON'T ENTER" s i g n s  and f l a s h i n g  
speed ranip s i g n a l s .  A l l  t h i . s  seems t o  have l i t t l e  t o  d o  
w i t h  a c t u a l  Freeway c o n d i t i o n s .  
The l a t e s t  exper iment  which began i n  1967 invo lved  a n  
o f t e n  i n f u r i a t i n g  system o f  metered t r a f f i c  on e n t r a n c e  
ramps w i t h  1 i t t l . e  s t o p  l i g h t s  supposedly a d m i t t i n g  one c a r  
a t  a time a s  Freeway c o n d i t i o n s  all.owed. Well ,  t o  t h e  
r e l i e f  of  thousands,  t h i s  ~ n e t e r i n g  system worked f o r  t h e  
l a s t  t ime  on December 4 .  A l l  t o o  o f t e n ,  wi th  Freeway t r a f f i c  
going by at: maximum speed ,  t h e  ramp 1 i . g h t s  became hung up 
i n d e f i n i t e l y  on red .  The r e s u l t  was unlawful  b u t  widespread 
d i s r e g a r d  Tor t h e  ~ i g n a 1 . c ; ~  o f t e n  a s  enraged d r i v e r s  reck-- 
l e s s l y  p u l l i n g  around somk t i m i d  s o u l s  who appeared ready 
t o  w a i t  a l l  n i g h t  f o r  t h e  l i g h t  t o  t u r n  g reen .  The ramp 
mete r ing  system a l s o  c o n t a i n e d  an e lement  of d i s c r i m i n a t i o n .  
O p e r a t i n g  on o n l y  e i g h t  ramps n o r t h  of Grand Boulecra~:d, t h i s  
p e r m i t t e d  u n r e s t r i c t e d  access t o  t h e  Freeway anywhere e l s e  
froln t h e  UouLevard s o u t h  t o  downtown. With t h i s  par t icu:Lar  
b i t  o f  f e s e d r c h  bohind u s ,  t h e y  a r e  now invo lved  i n  a  
$5,000,000 computerized c o n t r o l  systenl f o r  a l l  D e t r o i t  
f reeways.  TV 2 hopes t h a t  t h i s  p r o j e c t  w i l l  b e n e f i t  f u l l y  
from the eels t l y  and  c jcneral ly  f u t i l e  exper imenta t ion  a l r e a d y  
undertakcil  i n  t r y i n g  t o  make t r a f f i c  rnovc on t h e  Lodgc. 
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APPENDIX B 
QUESTIONNAIRE CODE AND DATA L I S T I N G  

TABLE B-1 




1 West Grand Boulevard 1 
I 





' 3  I I Chicago Boulevard I i 
Webb Avenue 
1 t 1 Davison Expressway I 














7 Mile Road 
8 Mile Road 
9 Mile Road 
Southfield and Beyond 
No Response 
'TABLE B-3 
COMPARABLE ZONES OF ORIGIN 
TABLE B-4 








EVER SEEN A SIGN? 
(QUESTION FIVE (a) ) 
Response 
No Response 
Never or Seldom 
Once or Twice a Week 






USE THESE SIGNS? 
















SAW THE SIGN IN THIS TRIP? 
(QUESTION 6 (a) ) 
Code I Response 
I 




USED THE SIGN ON THIS TRIP? 












Enter t h e  Freeway a t  a 
ramp shown i n  red 
Code 
0 
Use recommended path ancl 
enter  the Freeway a t  a 
ramp shown i n  green 
Response - 
No Response 
Decide not t o  use the 
Freeway a t  a l l  
TABLE B-10 
SAW THE ROUTE GUIDANCE SIGN ON T H I S  T R I P ?  
(QUESTION 8 ( a )  ) 






USED THE ROUTE GUIDANCE SIGN ON T H I S  T R I P ?  















CHOICE OF I W  IF SIGNS DID NOT EXIST 
(QUESTION 9) 
No Response 
South of West Grand 
Boulevard 








North of Wyoming Avenue 

TABLE B-15 
COMMENTS ON RAMP INFORMATION SIGNS 
Response 
No Response 
Generally Favorable Response 
Generally Unfavorable 
Response 
Idea Behind the  Signs 
Goo* 
Idea Behind the  Signs Bad 
Favorable Comment on Sign 
Design 
Statement That Sign Design 
Was Bad 
The Signs Were Operating 
Well 






















Idea Behind the Signs 
Good 
Idea Behind the Signs 
Bad 
Favorable Comment on 
Sign Design 
Statement That Sign 
Design Was Bad 
Felt the Signs Were 
Operating Well 




ORIGIN ZONE AND MOST CONVENIENT RAMP 
*See Table B-1 for key 
TABLE B-18 












No Response o r  commented 
t h a t  the a l t e r n a t e  rou te  
was nei ther  slower nor 
f a s t e r  than the  normal route  
Generally favorable comment 
Sta ted  t h a t  a l t e r n a t e  routes 
a r e  always o r  almost always 
slower 
Got l o s t  o r  feared ge t t ing  
l o s t  i n  following the  
a l t e r n a t e  route  
Indicated objec t ion  t o  the 
neighborhoods passed through 
Objections t o  a l t e r n a t e  
rou te  s t a t e d  i n  general  terms 
Sta ted  t h a t  use of a l t e r n a t e  
route  r e su l t ed  i n  increased 
t r a v e l  time 
Indicated object ions t o  both 
the  slowness of the a l t e r -  
na te  routes and the  
neighborhood 
TABLE 19 
LODGE FREEWAY DISTANCE 
OM-RAMPS TO OFF-RAMPS 
(MILES) 
I Webb 03 1 1.53 1.23 0.30. -80.00 -80.00 -80.00 -80.00 -80.00 t80.00 I 
I Livernois 08 1 3.99 3.69 2.76 2.25 1.44 0.34 -80.00 -80.00 +80.00 1 
Glendale 04 
E. Davison 05 
W. Davison 06 
Linwood 07 
I Wyoming 09 I 4.99 4.69 3.76 3.25 2.44 1.34 0.91 -80.00 +80.00 
2.08 1.78 0.85 0.34 -80.00 -80.00 -80.00 -80.00 +80.00 
2.29 1.99 1.06 0.55 -80.00 -80.00 -80.00 -80.00 +80.00 
2.50 2.20 1.27 0.76 -80.00 -00.00 -80.00 -80.00 +80.00 
3.35 3.05 2.12 1.61 0.80 -80.00 -80.00 -80.00 t80.00 
I Others 14 I t80.00 t80.00 t80.00 +80.00 +8O.OO +80.00 t80.00 t80.00 t80.00 I 
* See Table B-1 for key 
TABLE B-20 
LODGE FREEWAY DISTANCE O R I G I N  ZONES TO ON-RAMPS 
( M I L E S  ) 
*See T a b l e  B - 1  for key 
TABLE B-21 
LODGE FREEWAY DISTANCE UPSTREAM ON-RAMP 





3 4 5 
*See Table B-1  for key 








































Seen This Trip 





Comments - Freeway 
Comments - Ramp Metering 
Comments - Ramp Information 
Sign 
Comments - Trailblazer Signs 
Comments - Alternate Route 
MCR 
Origin to MCR 
MCR to Off 
Freeway Distance 




TABLE B-22 (B) 
DATA LISTING 
TABLE B - 2 2  ( B )  
TABLE B-22 (B) 
( CONTIINUED ) 
TABLE .B- 22 (B) 
(CONTINUED) 
TABLE B-22 (B) 
(CONTINUED)  
TABLE B - 2 2 ( B )  
(CONTINUED) 
TABLE B-22 (B) 
TABLE B-22 ( B )  
(CONTINUED) 
TABLE , ~ - 2 2  ( B )  
(CONTINUED) 
TABLE .B-22  ( B )  
(CONTIIJUED ) 
TABLE .B-22 (B) 
(CONTINUED) 
TABLE B-22 (B) 
(CONTINUED) 
TABLE .B-22 ( B )  
(CONTINUED) 
TABLE B-22 ( B )  
(CONTINUED) 
. . - . - . . . - - - - - - . 
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TABLE 13-22 (B) 
(CONTINUED)  
TABLE B-22 ( B )  
(CONTINUED) 






TABLE C-1  
QUESTION 1: ZONE O F  O R I G I N  
I TOTAL 1 2824 1 100.0 1 
TABLE C-2 
QUESTION THREE: EXIT RAMP 

























Livernois  i 
I 
7 9  




8 . 3  
I 364 I 12.9 
7 Mile Road i 233 I 8 . 3  15.6 
12.6 
35.1 
8 Mile Road 4 4 1  
9 Mile Road i 3 5 5 
Beyond 9 Mile Road 990 
TABLE C-3 
QUESTION FOUR: FREQUENCY OF USE OF FREEWAY 
I N e v e r  or S e l d o m  
I 
FREQUENCY 
I O n c e  or T w i c e  a Week I 355 
NUMBER 









QUESTION 5B: DO YOU USE THESE SIGNS? 
NUMBER 
I 
Yes I 1 0 9  5 I 
I 
38.8 






I ,No  & N o R e s p o n s e  1 1 7 2 9  I 61.2 1 I 
TABLE C-6 
QUESTION 6A: DID YOU SEE ONE OF THESE SIGNS ON THIS TRIP?  
2 2 5 2  I 7 9 . 7  
NUMBER 
5 7 2  
PERCENT 
TABLE C-7 





NUMBER I PERCENT 
1260 1 44.6 
RESPONSE NUMBER PERCENT 
Yes 4 7 7  1 6 . 9  
1564 







QUESTION* 8A: DID YOU SEE A TRAILBLAZER SIGN ON THIS TRIP? 
TABLE C-9 
QUESTION 8B: DID YOU USE THESE SIGNS TO HELP YOU DECIDE 
WHERE TO ENTER THE FREEWAY ON THIS TRIP? 
RESPONSE 
Y e s  








RESPONDENT'S COMMENTS ON THE FREEWAY 
TABLE C-11 
RESPONDENT ' S CO!@lENTS ON RAMP METERING 








I I I 0.2 I 




















2762 I 97 .8  
TABLE C-12 
COMMENTS ON THE RAMP INFORMATION SIGNS 
TYPE 
Generally Favorable 





































6 4  
Poor Design 
Operated Poorly 




Poor Idea I 11 
137 1 4.9 
I 
9 9  I I 3 . 5  
I 
I 
2 3  0.8 
239 8 1 84.9 
TABLE C-14 
COMMENTS ON THE ALTERNATE ROUTE SYSTEM 
TYPE 
Works Well 
A l t e rna t e  Routes Are 
Slower 
Got Lost  o r  Might 
Get Lost  on Al te r -  
n a t e  Route 
Objection t o  Neigh- 
borhoods Traversed 
by Al t e rna t e  Routes 
General Objections 
A l t e rna t e  i s  Slower 
Due t o  Ramp Metering 
on Al t e rna t e  Ramps 
, Both .Slower and Passes 














0 . 1  
3.6 









A P P E N D I X  D 




NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 
Highway Research Board 
National Academy of Sciences-National Research Council 
Project  Statement 
Research P-roject T i t l e :  -
Optimizing Freeway Corridor Operations Through Traf f ic  
Surveil lance,  Com,unication, and Control 
General Problem Area: 
Special  Projects  
Research Problem Statement: 
To meet present and f,uture t r a f f i c  demands, the combined 
freeway and surface s t r e e t  system must operate more e f f i -  
c i en t ly .  Freeways through heavily developed areas  have 
l imited right-of-way which prevents, on an economic bas i s ,  
t h e i r  reconstruction f o r  increased capacity. P rac t i ca l  
measures f o r  increasing operational e f f ic iency of these f a c i l i -  
t i e s  through heavily t raveled corr idors  should be developed 
by judicious appl icat ion of t r a f f i c  survei l lance,  communication, 
and control .  
Urban freeways comprise a  major portion of the t r a f f i c -  
carrying capacity of the  t o t a l  vehicular route  system i n  
American c i t i e s .  I t  i s  believed t h a t  survei l lance,  communication, 
and c o n t r o l  of  t r a f f i c  on freeways a s  well a s  on t h e  supple-  
mental  s t r e e t  systems can be improved, r e s u l t i n g  i n  b e t t e r  
s e r v i c e  t o  t h e  motoring p u b l i c  a s  a  whole. 
I t  i s  d e s i r e d  t o  apply  t h e  b e s t  t r a f f i c  s u r v e i l l a n c e ,  
communication, and c o n t r o l  t echn iques  i n  a  t y p i c a l  urban 
freeway c o r r i d o r  and t o  s tudy  t h e  r e s u l t s .  Innovat ions  t h a t  
may be  expected t o  enhance t h e  o p e r a t i o n a l  e f f i c i e n c y  should 
be  exp lo red .  
The Na t iona l  Proving Ground f o r  Freeway S u r v e i l l a n c e  
Cont ro l  and E l e c t r o n i c  T r a f f i c  Aids l o c a t e d  on t h e  John C.  
Lodge Freeway i n  D e t r o i t  has  been e x t e n s i v e l y  equipped f o r  
freeway s u r v e i l l a n c e ,  and t h i s  freeway and t h e  a d j a c e n t  
c o r r i d o r  i s  d e s i g n a t e d  a s  t h e  s tudy  s i t e  t o  develop and 
e v a l u a t e  improved s u r v e i l l a n c e ,  communication, and c o n t r o l  
t echn iques .  
O b j e c t i v e s  : 
1. Determine method(s)  f o r  i n c r e a s i n g  t h e  e f f e c t i v e -  
ness  of  t h e  system which invo lves  t h e  freeway and t h e  
a d j a c e n t  s u r f a c e  s t r e e t  network w i t h i n  t h e  c o r r i d o r .  Eva lua te  
t h e  methods on t h e  s tudy  s i t e  w i t h  o r  w i t h o u t  t h e  use  of  
a d d i t i o n a l  hardware. 
2 .  Recommend equipment c o n f i g u r a t i o n s  ( t h a t  is ,  type  
and l o c a t i o n )  f o r  t h e  improved system which w i l l  r e p r e s e n t  
t h e  optimum ba lance  i n  c o s t - e f f e c t i v e n e s s .  


